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fe Atomic Energy Commission de contrôle 
Control Board de l'énergie atomique 


The Honourable Jake Epp 

Minister of Energy, Mines 
and Resources 

Ottawa, Ontario 


Sir: 


I have the honour to present to you the attached Annual Report of 

the Atomic Energy Control Board for the year ending March 31, 1990. 
This report has been prepared and is submitted in accordance with the 
Atomic Energy Control Act, section 21(1). 


On behalf of the Board, 


CS 7m. ae 


René J.A. Lévesque 
President 
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PRESIDENT’S 


MESSAGE 


In last year’s Annual Report, I spoke about the fact that the Atomic Energy Control 
Board was not in a position to meet the public’s expectations concerning nuclear safety, 
due to the meager resources available to the agency compared to 
the extent of its responsibilities. This year, however, I am very 
pleased to report that the Government listened favourably to our 
request and, over the next two fiscal years, will provide the first 
part of the resources we requested. With these new means, we will 
be able to improve our regulatory ability, and continue to assure 
Canadians that the use of nuclear energy poses no undue risk to 
their health or safety, nor to the environment. This is our first 
priority. 

The year 1989 - 90 also marked the commissioning of the first 
unit of the Darlington Generating Station. The start-up had to be 
delayed because of doubts we had about the safety aspects of the 


software for the two emergency shutdown systems, Regardless 


of the delay, under no circumstances could we have allowed the 
start-up of the reactor before our specialists could certify the quality 
of the software, especially since this was the first time we were dealing with entirely 
computerized emergency shutdown systems. 

The accidental spill of contaminated water from the Rabbit Lake Mine in Saskatchewan 
fortunately did not cause serious damage to the environment, however, it allowed us to 
detect some deficiencies in our inspection system and to correct them. The incident also 
emphasized the need to impose much higher fines and penalties on companies who > 
violate the Atomic Energy Control Act. This is one issue that we are examining carefully. 

On the corporate level, our significant additional resources have forced us to 
reorganize our staff slightly. In order to balance the general workload without unduly 
complicating reporting levels, we have consolidated the analysis and assessment functions 
in a new directorate. 

In conclusion, I would like to thank our Minister, the Honourable Jake Epp, for his 
complete and persistent support throughout our efforts to have the resources of the AECB 


raised to a level commensurate with the significance and scope of the agency’s mandate. 
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INTRODUCTION 


This, the forty-third annual report of 
the Atomic Energy Control Board (AECB), 
is for the year ending March 31, 1990. 

Established in 1946 by the Atomic 
Energy Control Act, R.S.C., 1985, c. A-16, 
(AEC Act), the AECB is a departmental 
corporation named in Schedule II to the 
Financial Administration Act, that reports 
to Parliament through the Minister of 
Energy, Mines and Resources. 

The AECB controls the development, 
application and use of nuclear energy in 
Canada, and participates on behalf of 
Canada in international measures of 
control. 

The AECB administers the Nuclear 
Liability Act, R.S.C., 1985, c. N—28, 
designating nuclear installations and 
prescribing basic insurance to be carried 
by the operators of such nuclear 


installations. 


REGULATORY 
CONTROL 


The AECB achieves regulatory control 
of nuclear facilities and nuclear materials 
through a comprehensive licensing system. 
This control also extends to the import and 
export of nuclear materials, and it involves 
Canadian participation in the activities of 
the International Atomic Energy Agency 
and compliance with the requirements 
ofthe Treaty on the Non-Proliferation of 
Nuclear Weapons. The control covers 
both domestic and international security 
of nuclear materials and technology. 

Lhe APCB Ss licensing system assures 
that nuclear facilities and nuclear materials 
are utilized with proper consideration of 
health, safety, security and protection of 
the environment. The system is adminis- 
tered with the co-operation of federal and 
provincial government departments in such 
areas as health, environment, transport and 
labour. The concerns and responsibilities 
of these departments are taken into 
account before licences are issued by the 
AECB, providing that there is no conflict 
with the provisions of the AEC Act and 
the Atomic Energy Control Regulations, 
C.R.C., 1978, c. 365 (AEC Regulations). 

The control of nuclear materials 
provides assurance that Canada’s national 
policies and international commitments 
relating to the non-proliferation of nuclear 
weapons and other nuclear explosive 
devices are met. This is carried out by 


licence conditions, and by controlling the 


import and export of such materials in 
co-operation with other federal govern- 
ment agencies, according to safeguards 
policies enunciated by the Canadian 


government. 


ORGANIZATION 


THE BOARD 


The Atomic Energy Control Board con- 
sists of five members and is referred to as 
“the Board.” The President of the Board 
and Chief Executive Officer of the AECB is 
the only full-time member. The President 
of the National Research Council of 
Canada is an ex officio member of the 
Board (Annex I shows Members of 
the Board.) | 

The Board met 10 times during the 


reporting period. 


THE STAFF 


As a result of the Government’s favour- 
able review, additional resources were 
provided to improve the AECB’s regulatory 
ability. To effectively use these resources, 


the staff structure was reorganized during 


the reporting period. 


The AECB staff organization (shown 
in Annex JI) comprises the President’s 
Office, the Secretariat, the Directorate of 
Reactor Regulation, the Directorate of 
Fuel Cycle and Materials Regulation, the 
Directorate of Research and Safeguards, 
the Directorate of Analysis and Assessment, 
and the Directorate of Administration. 

The staff implements the policies of the 
Board and makes recommendations to the 
Board concerning the issuing of licences 
and other regulatory matters. 

The functions of corporate manage- 
ment and corporate policy development 
are carried out by the Executive Committee, 
which consists of the President and the 
senior officer of each of the six organiza- 
tional units shown in Annex I. 

The President is the chief executive 
officer of the AECB; he supervises and 
directs the work of the organization. A 
Legal Adviser, an Official Languages Adviser 
and a Medical Liaison Officer report to him. 

Through the President, the Board 
receives advice from two independent 
committees — the Advisory Committee on 
Radiological Protection and the Advisory 
Committee on Nuclear Safety — composed 
of technical experts from outside the AECB. 
They advise on generic issues and are not 
involved with licensing actions. During the 
reporting period, the Committees met nine 
times. (Annex III lists membership of the 


Advisory Committees.) 
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Through the Medical Liaison Officer, 
the President receives advice from medical 
advisers on matters relating to the medical 
surveillance of atomic radiation workers. 
The advisers ate senior medical officers — 
nominated by the provinces, Atomic 
Energy of Canada Limited, the Department 
of National Defence, and Health and 
Welfare Canada — who are appointed by 
the Board under the AEC Regulations. 
(Annex IV lists Medical Advisers.) 

The Secretariat is responsible for the 

functions of Secretary to the Board, the. 
Office of Public Information and the 
Advisory Committee Secretariat. It also 
is responsible for corporate planning, 
co-ordination of policy development, 


implementation of internal audit and 


program evaluation plans, as well as 


ann 


liaison with provincial, federal and inter- 
national agencies, including the Minister’s 
office. Administration of the Nuclear 


Liability Actand compliance with the 


provisions of the Access to Information Act 


and the Privacy Act rest with the Secretariat. 

The Directorate of Reactor 
Regulation is responsible for the 
regulation of power and research reactors, 
heavy water plants, and for examining the 
qualifications of reactor operators. 

The Directorate of Fuel Cycle and 
Materials Regulation is responsible for 
the regulation of uranium mines and mills, 
refineries, and conversion plants; nuclear 
fuel fabrication plants; radioactive waste 
management facilities; accelerators; and 
the use of radioisotopes. Additional 
responsibilities of this Directorate include 
the analytical laboratory facilities and 
compliance inspection services, and 
regulating the transport packaging of 
radioactive materials. 

The Directorate of Research and 
Safeguards is responsible for the initiation 
and management of projects in the 
mission-oriented research and support 
program that is designed to provide 
information for use in the AECB’s 
regulatory functions. The Directorate 
also administers the implementation of 
domestic and international nuclear 
materials safeguards programs, and the 


Canadian Safeguards Support Program. 


The Directorate of Analysis and 
Assessment is responsible for the detailed 
review and assessment of the arguments 
submitted by licensees (primarily for 
reactors) to demonstrate the safety of their 
designs, the adequacy of their quality 
assurance, and the protection from 
radiation hazards threatening both workers 
and the environment. The Directorate also 
is responsible for the development of 
standards and guidelines for radiation 
protection. 

The Directorate of Administration 
is responsible for the management and 
administration of the AECB’s human, . 
information, and physical resources. 

As of March 31, 1990, there mee 
277 persons on strength: 235 located in 
Ottawa, Ontario; and 42 based at site and 


regional offices. 


REGULATORY 
REQUIREMENTS 


All who operate nuclear facilities, or 
use Or possess nuclear materials, must 
conform with the Atomic Energy Control 
Regulations. 

The AECB maintains regulatory control 
over the following: 

e power and research reactors 

e uranium mines and mills 

e uranium refining and conversion 
facilities 

¢ fuel fabrication facilities 

e heavy water production plants 

e particle accelerators 

e radioactive waste management 
facilities 

It also controls the use, sale and pos- 
session of the following nuclear materials: 

+ prescribed substances and 
radioisotopes 

e prescribed items 

e devices and equipment containing 

prescribed substances . 

Regulatory control is achieved by 
issuing licences which contain conditions 
that must be met by the licensee. Before 
issuing a licence, the AECB requires suffi- 
cient information to demonstrate that 
required health, safety, security and envi- 
ronmental protection standards will be met 
and maintained, and that any wastes will 
be managed in a satisfactory manner. To 
exercise its regulatory role, the AECB 


defines these standards, assesses the 


potential licensee’s capabilities to meet 
and maintain them and, once a licence is 
issued, carries out compliance inspections 
to ensure that its requirements are 
continually met. 

The requirements for licensing vary 
from those for nuclear generating stations, 
through the less complex facilities involved 
in fuel production, to the possession and 
use of radioactive sources used in medi- 
cine, industry and research. In all cases, 
the aim is to ensure that health, safety, 
security and environmental protection 
requirements have been recognized and 
met,.so that both workers and the public 
are protected from exposure to radiation 
and the radioactive or toxic materials 
associated with the operations. 

The AEC Regulations prescribe the 
maximum permissible doses of ionizing 
radiation, and also the maximum permis- 
sible exposures to radon daughters. The 
limits specified are based on biological 
and scientific information, including advice 
collected and analyzed over many years, 
and the recommendations of international 
bodies, in particular the International 
Commission on Radiological Protection. 
The industry-averaged health risk resulting 
from the application of the dose limits is 
no greater than the average risk of fatal 
accidents in industries with high standards 
of safety. The AECB, however, assumes 


that there is no threshold below which 


there are no harmful effects, and sub- 
scribes to the principle that all doses 
should be kept as low as reasonably 
achievable, social and economic factors 
being taken into account. | 
During the reporting period, further 
progress was made toward revising the 
AEC Regulations and developing new 
ones to reflect the current state of the 
nuclear industry, public concerns and 
scientific knowledge. Draft revisions 
were cleared by the Board and are 


being reviewed by the Government’s 


Feedwater reheater piping at Point Lepreau Generating Station 


Office of Privatization and Regulatory 
Affairs. 

In addition to the AEC Regulations, the 
AECB issues regulatory documents in the 
form of Regulatory Guides and Regulatory 
Policy Statements. These further define the 
requirements and criteria that the AECB 
expects to be met for specific nuclear 
operations. Regulatory documents, prior 
to being issued formally, are made public 
as Consultative Documents. These may 
be referred to one or both of the Advisory 


Committees for review. 


NUCLEAR 
FACILITIES 


The AEC Regulations require a nuclear 
facility to be operated in accordance with 
a licence issued by the AECB. 

Before a licence is issued, the applicant 
must meet criteria established by the AECB 
for the siting, construction and operating 
stages. The AECB evaluates information 
provided by the applicant concerning the 
design and the measures to be adopted to 
ensure that the facility will be constructed 
and operated in accordance with 
acceptable levels of health, safety, security 
and environmental protection. 

Throughout the lifespan of the facility, 
the AECB monitors its operation to verify 
that the licensee complies with the 
AEC Regulations and the conditions 
of the licence. 

At the end of its useful lifespan, 

a facility must be decommissioned in a 
manner that is acceptable to the AECB and, 
if required, the facility site must be restored 
to unrestricted use or managed until the site 
no longer presents a hazard to health, 


safety, security or the environment. 


POWER REACTORS 

As of March 31, 1990, there were 
19 power reactors with a licence to 
operate: four Bruce “A” reactors and 
four Bruce “B” reactors near Kincardine, 
Ontario; four Pickering “A” and four 
Pickering “B” reactors near Toronto, 


Ontario; one at Darlington near 


Bowmanville, Ontario; one at Gentilly near 
Trois-Rivières, Quebec; and one at Point 
Lepreau near Saint John, New Brunswick. 
(Annex V lists power reactor licences). 

Construction and commissioning activi- 
ties continue at the four-unit Darlington 
nuclear power plant near Bowmanville, 
Ontario. On November 5, 1989, one of its 
reactors achieved a self-sustaining chain 
reaction for the first time. Electrical power 
was first generated on January 15, 1990, and 
by March 31, 1990, operation at power 
levels of up to 50% had been achieved. 

The next unit is scheduled to start 
operation in late 1990. 

A tritium removal facility is also located 
at the site of the Darlington reactors. This 
facility is designed to remove radioactive 
tritium from the heavy water used in 
reactors in order to reduce the hazards to 
the operating staff. It has been licensed for 
operation since 1987. During the reporting 
period, however, it was out of service 
pending technical modifications. 

The AECB maintains a staff at each of 
the power reactor stations to ensure that 
licensees comply with the AEC Regulations 
and licences issued by the Board. A total of 
19 engineers and scientists were posted on 
a full-time basis at reactor sites. In addition 
to inspecting to ensure safe construction, 
commissioning, Operation and maintenance 
of the reactors, these people investigate any 


unusual events at the reactors. 


The construction and operation of 
nuclear power reactors in Canada have 
been acceptably safe. However, improve- 
ments are necessary in some areas. 

One measure of the safety of reactor 
operation is the radiation dose that 
workers receive. A total of 8,546 workers 
were exposed to radiation at the reactors 
during the 1989 calendar year. They 
received a total dose of 17 person-sieverts, 
for an average dose of 2.0 millisieverts. 
This compares favourably with experience 
in other countries. Of the 8,546 workers 
exposed to radiation, 14 received a dose 
in excess of 20 millisieverts. Three of the 
radiation overexposures occurred during 
_a single incident at the Pickering station 


when workers used equipment that did 


not include the required shielding material. 


Of these three workers, two received a 
whole body/gonadal dose in excess of the 
annual dose limit of 50 millisieverts, and 
one received a skin dose in excess of the 
annual dose limit of 300 millisieverts. 

The highest whole-body dose received 
was 127 millisieverts. After investigating 
the event, the AECB initiated action 
leading to prosecution of Ontario Hydro 
under the AEC Act. 

In January, 1990, seven cases of over- 
exposure to radiation were reported at the 
Point Lepreau station. The overexposures 
occurred when a worker surreptitiously 


added radioactive heavy water to a drink | 


machine. A total of four workers received 
a whole-body dose in excess of the annual 
dose limit of 50 millisieverts; two workers 
exceeded the quarterly whole-body dose 
limit of 30 millisieverts; and a temporary 
worker acquired a whole-body dose in 
excess of 5 millisieverts, the annual limit 
for a member of the public. The highest 
radiation dose received is estimated at 

137 millisieverts. In connection with this 
incident, the RCMP has laid charges under 
the Criminal Code against an employee 
of the New Brunswick Electric Power 
Commission. 

A second measure of the safety of 
reactors is the amount of radioactive 
material that is discharged to the 
environment, resulting in radiation doses 
to the general public. Discharges have 
been very low at all reactors. The resulting 
dose to people living near the reactors is 
too low to measure directly and, therefore, 
is calculated. It varies from 0.0008 milli- 
sievert for people near the Point Lepreau 
reactor (0.02% of the public dose limit), 
to 0.044 millisievert for people at the 
boundary of the Pickering station (less 
than 1% of the public dose limit). These 
results are comparable with experience 
in other countries. 

In the 1989 calendar year, there were 
more than 600 unusual events recorded at 
the operating reactors, of which more than 


100 required a formal report to the AECB. 


lington's first reactor was authorized for operation at full power in 
ruary, 1990. 


The unusual events ranged from minor 


_ spills of radioactive heavy water to incor- 


rect installation of reactor control devices 
and equipment, as well as brief periods 
of unavailability of special safety systems. 
For each significant event, the AECB 
ensures that the underlying causes are 
understood and that necessary corrective 
action is taken by the reactor operators. 
Replacement of all the pressure tubes 
in Unit 3 at Pickering has been started by 
Ontario Hydro, with Unit 4 retubing 
scheduled to begin in 1991. The AECB is 
requiring very extensive monitoring to 
ensure that other Canadian reactors will 
be taken out of service and retubed if the 
pressure tubes are no longer suitable for 


continued operation. The corrosion of the 


pressure tubes, combined with sagging due 
to incorrect installation of support rings, 
can result in high local concentrations of 
zirconium hydride and eventual failure 
such as occurred at Pickering in 1983. 

On January 23, 1990, a reactor at 
Bruce was damaged during a refuelling 
operation. With a fuelling machine | 
clamped onto the reactor face, the brakes 
on the fuelling machine bridge were 
unexpectedly released allowing the 
fuelling machine to drop approximately 
40 centimetres. The cause was a program- 
ming error in computer software that had 
probably existed for two years. A fuel 
channel was damaged, a large spill of 
heavy water occurred and a two-month 
shutdown was required to effect repairs. 
The AECB is investigating to determine 
whether action at other reactors is 
necessary to prevent similar failures. 

On February 23, 1990, the AECB 
granted Darlington’s first reactor a licence 
that authorized operation at full power. 
This approval had been delayed considera- 
bly because of AECB concerns about the 
design of the special safety systems that 
would be required to shut down the 
reactor automatically in the event of an 
emergency. The specific concern was the 
computer software that would, if required, 
actuate the systems. This software was 
not designed in accordance with modern 


practice, and it is extremely difficult to 


determine if it will carry out its intended 
actions in a safe manner. The necessary 
review took approximately one year to 
complete. It demonstrated that the soft- 
ware had many deficiencies, but that it 
was adequate to allow the plant to be 
started safely. It also demonstrated that a 
major redesign of the software was neces- 
sary in the longer term. This redesign is 
expected to take two to three years. 

In recent years, a common problem at 
nuclear reactors is the decreased reliability 
of certain safety systems due to the unex- 
pected poor performance of mercury- 
wetted relays. In some cases, because 
of relay failure, safety systems have been 
unable to meet the unavailability target 
set by the AECB. As a result, the licensees 
are replacing all such relays in the safety 
systems, beginning with components that 
are most critical for safety. They are being 
replaced with relays less prone to failure. 

A general shortcoming at power 
reactors continues to be the backlog of 
maintenance work and necessary revisions 
to operating procedures. In response 
to an AECB request, Ontario Hydro is 
instituting a program to improve the 
quality of reactor operation. The AECB is 
monitoring the situation in Quebec and 
New Brunswick as well, and corrective 
action will be taken if necessary. 

In addition to the staff located at the 
reactor sites, the AECB has a staff of 


Nuclear power reactors require sophisticated 
electronic equipment. This assembly is found 
behind the control room at Gentilly 2. 


specialists in Ottawa. In co-operation with 
the site staff, these specialists review the 
design, construction, commissioning and 
safety analyses of all reactors to verify that 
the performance, quality and reliability of 
key components and plant systems are 
adequate to assure safety. 

Twelve members of the AECB staff 
review and evaluate training programs for 
operators of power reactors. This staff also 
audits the training and knowledge levels 
of key operational staff through detailed 


written and oral examinations. Some of 


these examinations consist of hands-on 


tests conducted on full-scale nuclear power 


plant simulators. This comprehensive 
system of examinations is one of the 
significant regulatory checks to ensure that 
only highly qualified and knowledgeable 
personnel assume the responsibilities of 
Shift Supervisor or Control Room Operator 
at a power reactor. As a result of 
problems that continue to persist in the 
training of operations staff, the AECB 
is expanding the scope of its activities 
es to training of utility operating staff. 
In January, 1990, the AECB began a 
review of the safety of the CANDU-3 
reactor that Atomic Energy of Canada 
Limited has been designing for the last 


three years. 


RESEARCH REACTORS 

As of March 31, 1990, there were eight 
Operating research reactors in Canadian 
universities: four in Ontario, two in 
Quebec, and one each in Nova Scotia and 
Alberta. Two other operating research 
reactors were located at the Saskatchewan 
Research Council, Saskatoon, and at the 
Nordion International Incorporated facility 
in Kanata, Ontario. Seven reactors are 
of the type known as SLOWPOKE-2, 
designed by Atomic Energy of Canada 
Limited (AECL). The facility in Hamilton, 
Ontario, is a 5 MW pool-type reactor, 


and the remaining two are subcritical 


assemblies. (Annex VI lists research 
reactor licences.) 

With the exception of the reactor 
in Hamilton, Ontario, all of the above 
research reactors are very low power 


facilities that are inherently safe. 


Operation has been conducted in an 


acceptable manner with no unsafe 
events in the reporting period. 

The AECL research facilities at Chalk 
River, Ontario, and Pinawa, Manitoba, are 


licensed by the AECB. These facilities, 


_ which include large research reactors, are 


inspected by the AECB staff on a relatively 
infrequent basis. 

During 1989, there was one incident 
at Chalk River that resulted in a radiation 
exposure, in excess of the limits, to the 
fingers of one worker. While the dose was 
in excess of the quarterly limit, it was less 
than the annual limit. 

At the site in Pinawa, Manitoba, AECL 
has a research reactor designed to operate 
at up to two megawatts. The AECB is 
restricting operation to very low power, 
however, pending completion of a review 
of the safety of the reactor. 

The AECB is reviewing the design and 
construction aspects of a 10 MW reactor, 
Maple-X10, to be built at Chalk River. The 
conceptual design of a 10 MW building 
heating reactor, SES—10, proposed for the 
University of Saskatchewan, is also under 


preliminary review. 


URANIUM MINE FACILITIES 

. As of March 31, 1990, companies 
licensed under the Uranium and Thorium 
Mining Regulations, SOR/88-243, were 


located in Labrador, Ontario, Saskatchewan 


_and the Northwest Territories. These 
companies carried out activities such as 
operating mines and mills (Mining Facility 
Excavation Licence), developing under- 
ground test mines (Underground Explora- 
tion Licence), delineation of ore bodies 
(Mining Facility Removal Licence) and 
maintaining properties undergoing decom- 
missioning (Decommissioning Licence). 

A record low price for uranium re- 
sulted in two mines in Saskatchewan, the 
Amok Ltd. Cluff Lake and the Cameco 
Rabbit Lake facilities, being temporarily : 
shut down for the latter half of 1989. The 
two uranium mine operators in Elliot Lake, 
Ontario, also announced reductions in 
activities. Rio Algom Limited announced 
that it will be shutting down its Quirke and 
Panel mines no later than the summer of 
1991. Denison Mines Ltd. announced that 
it will reduce its workforce by 28% by 
August, 1990. 

In Saskatchewan, there was a large 
spill of untreated mine water from the 
Rabbit Lake mining facility in November, 
1989. Of the approximately 2,000 cubic 
metres spilled, approximately half reached 
the nearby Collins Creek. The environ- 


mental impact was insignificant, but the 


incident revealed a number of deficiencies 
in the operation of the facility. The licen- 
see was prosecuted on two counts, result- 
ing in a total fine of $10,000. The licensee 
has taken steps to improve its operations 
and to establish better contacts with the 
nearby community of Wollaston Lake 
regarding such occurrences. 

The Denison—Midwest Joint Venture - 
completed an underground test-mining 
program involving the sinking of a 
185-metre deep shaft and the driving 
of a short crosscut above the orebody. 
Similarly, Cigar Lake Mining Corporation 
continued sinking a 510-metre deep shaft 
and, during 1990, will develop two levels 
from the shaft, above and below the ore 
body, to be able to test various mining 
methods. The test mining will be com- 
pleted in late 1991. Both these projects, 
carried out in Saskatchewan, represent the : 
first time that high-grade uranium ores 
have been mined underground. As such, 
the test-mining results will be used to 
develop the radiation protection practices 
that will be required in the full production 
mines. 

The tailings management area at the 
Key Lake uranium mine in Saskatchewan 
did not function as originally predicted. 
Extensive and unforeseen ice formation 
(permafrost) has occurred in the tailings 
mass. The licensee has been conducting 


extensive site investigations and has been 


working on proposals to address the ice 
formation, future additional tailings 
capacity and decommissioning options. 
Orebody delineation and further ex- 
ploration continued at the Urangesellschaft 
Canada Ltd. Kiggavik property in the 
Northwest Territories. The company is 
preparing to participate in environmental 
assessment hearings in 1990, conducted 
under the Federal Environmental 
Assessment and Review Process. Approval 
to develop the mine is necessary prior to 
obtaining an AECB construction licence. 
Also in Saskatchewan, Minatco Limited 
is continuing surface exploration and dia- 
mond drilling on a number of mineralized 


zones within the Project Wolly licensed 


acques Viljoen and Georgina MacDonald monitor radiation deep in a 
ranium mine. 


area. The company is preparing an appli- 
cation to mine the McClean Lake/JEB 
deposits. 

There were two mining fatalities at 
licensed facilities during the reporting 
period: one each at Denison Mines Ltd., 
Elliot Lake, and Cigar Lake Mining 
Corporation, in Saskatchewan. 

No mine or mill workers were reported 
as exceeding any maximum permissible 
radiation doses or exposures in the 
reporting period. 

Three uranium mine facilities were 
undergoing decommissioning during the 
reporting period. At the Beaverlodge/ 
Dubyna Facility, in Saskatchewan, assess- 
ment of the decommissioning work 
performance is continuing. The initial 
five-year monitoring period expires in 
1990, when a submission is expected from 
the licensee proposing either abandonment 
approval or a continued monitoring 
period. In Ontario, Kerr Addison Mines 
requested abandonment approval for its 
Agnew Lake facility in the fall of 1989. 
Several outstanding information issues 
were identified and the decommissioning 
approval was amended to extend the 
expiry date to April, 1990. Conwest 
Exploration also requested abandonment 
approval for its Madawaska Mines facility. 
Although the work performed and the 
behaviour of the decommissioned facility 


has been judged to be acceptable, the 


Board has deferred a decision. Several 
outstanding issues, such as overburden 
cover of existing tailings, disposal of 
ore-grade material from a satellite mine 
operation, and responsibility for long- 
term control and maintenance, must be 
resolved. 

AECB licences issued to mining com- 
panies limit the concentrations of contami- 
nants that the licensees are permitted to 
discharge in their effluent. During the 
reporting period, there was one instance 
where a limit (for alkalinity) was violated 
for thrée consecutive days, and approxi- 
mately 122 other instances where a single 
sample analysis indicated an effluent limit 
violation. (More than 10,000 effluent 
analyses were performed by the licensees 
and the AECB during the reporting period.) 

The uranium mines at Elliot Lake, 
Ontario, are different from those in . 
Saskatchewan in several important respects 
that impact directly on the environment. 
For example, although in 1989 the Elliot 
Lake mines produced approximately half as 
much uranium as those in Saskatchewan, 
the Elliot Lake mines generated approxi- 
mately eight times the quantity of solid 
wastes (tailings), approximately four times 
the volume of liquid effluent, and dis- 
charged a total of approximately 100 times 
as much radium in that effluent. 

Annex VII lists uranium mine and mill 


licences, permits and approvals. 


URANIUM REFINING AND 
CONVERSION FACILITIES 


Uranium concentrate (yellowcake), 
which results from the milling operations, 
is refined into uranium trioxide (UO,) Of 
the total quantity of UO, produced, ap- 
proximately a quarter of the product goes 
into the production of uranium dioxide 
(UO,), fuel for the CANDU reactors, while 
the remainder is converted into uranium 
hexafluoride (UF .) for export to countries 
with uranium enrichment facilities. There 
are no enrichment plants in Canada. 

Cameco owns and operates the only 
two refining and conversion facilities in 
Canada. The facility at Blind River, 
Ontario, refines yellowcake into UO, 

The UO, is sent to the Port Hope 
conversion facility, in Ontario, where it is 
converted into UO, powder or UF. 

The uranium emissions from the Blind 
River refinery in air and water discharges 
have continued to be controlled such that 
the estimated dose to members of the 
public remained below 0.05 millisievert per 
year (less than 1% of the public dose limit 
of 5 millisieverts per year). The average 
worker exposure from the operations 
remained below 1% of the occupational 
limit of 50 millisieverts per year. 

During the reporting period, the Port 
Hope conversion facility had three plants 
operating (West Uranium Hexafluoride 


Plant, UO, South Plant, and Depleted 


Uranium Metals Plant). The depleted 
uranium metal produced is primarily used 
in industry for radiation shielding and _ 
balance weights in aircraft. With respect to 
the emissions from the combined Cameco 
plant operations in Port Hope, the esti- 
mated dose for the most exposed member 
of the public was 0.25 millisievert (5% of | 
the public dose limit). The average worker 
exposure was approximately 0.5 millisievert 
(1% of the occupational limit). 

Annex VIII lists uranium refinery and 


conversion facility licences. 


FUEL FABRICATION FACILITIES 


The uranium dioxide powder 
produced at Cameco’s conversion facility 
in Port Hope, Ontario, is sent to the fuel 
fabrication plants where it is pressed into 
pellets and eventually assembled into fuel 
bundles. The finished bundles are used 
by Ontario Hydro, Hydro-Québec and 
New Brunswick Electric Power Commission 
in their CANDU reactors. | 

During the reporting period, there 
were three fuel fabrication facilities 
licensed to operate: one owned by 
Zircatec Precision Industries Inc. in 
Port Hope, Ontario, and two by General 
Electric Canada, in Toronto and 
Peterborough, Ontario. 

The exposure to the public at the 
plant boundary from these Roue is 


estimated at approximately 0.01 millisievert 


Abe Ghosh of the Uranium Facilities Division 
conducts an inspection of a fuel fabrication 


facility. 


per year (0.2% of the public dose limit). 
The average worker exposure was 
approximately 1 millisievert (2% of the 
occupational limit of 50 millisieverts 
per year). 

Annex VIII lists fuel fabrication facility 


licences. 


HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is 
essential for the operation of the CANDU 
nuclear reactor, where it is used to moder- 


ate the fission reaction and as a coolant to 


transfer heat from the fuel. It is defined as producing atomic energy require licensing 


a prescribed substance and thus is subject by the AECB for their installation, opera- 
to regulation by the AECB. Although no tion and decommissioning. 
radiation hazards result from the produc- During the reporting period, an 
tion of heavy water, the process uses large incident occurred when the door interlock 
quantities of hydrogen sulphide, a highly on a medical accelerator was inactivated 
toxic gas. Licensing conditions require because of maintenance. A technician 
heavy water production plants to be engi- opened the door when the accelerator 
neered and maintained to contain this gas, © was operating. However, the dose to the 
and that they have adequate safety and technician was insignificant because she 
emergency systems. was alerted to the situation by the sound 

During the reporting period, there of the machine’s operation. Changes to 
were no hydrogen sulphide/sulphur procedures have been made to prevent 
dioxide-to-air emissions that exceeded a recurrence. 
regulatory limits; there were a few hydro- As of March 31, 1990, there were 
gen sulphide-to-water discharges that did 19 accelerator licences or construction 
exceed the limits. However, the overall approvals issued for research facilities, two 
water quality objective was maintained. for production facilities, 31 for medical 

As of March 31, 1990, one heavy water facilities and three for commercial facilities. 
plant was licensed to operate at the Bruce Some licences authorize more than one 
Nuclear Power Development near accelerator. 


Kincardine, Ontario. One construction 
approval was in effect in Ontario; however, 
this facility remained in a “mothballed” 


condition. 


PARTICLE ACCELERATORS 


A particle accelerator is a machine that 
generates and controls a beam of sub- 
atomic particles. This beam is produced 
by electrical and magnetic fields to gener- 
ate ionizing radiation or radioisotopes for 
research, medical, analytical and commer- 


cial purposes. Those machines capable of 


RADIOACTIVE WASTE 


MANAGEMENT 


Nuclear facilities (except heavy water 
plants) and users of prescribed substances 
produce radioactive waste. The AECB 
regulates the management of radioactive 
waste to ensure that it causes no hazard to 
the health and safety of persons or to the 
environment. 

The radioactive content of the waste 
varies with the source. Management 
techniques, therefore, depend on the 
characteristics of the waste. As of March 31, 
1990, there were 16 separately- licensed 
waste management facilities in operation: 
10 in Ontario, two in Quebec, two in 
Alberta, one in Saskatchewan and one in 
New Brunswick. In addition, there were 
waste management facilities associated 
with the Chalk River Nuclear Laboratories 
in Ontario, the Whiteshell Nuclear 
Research Establishment in Manitoba, and 


uranium mining/milling operations. 


REACTOR WASTE 


Spent fuel from a power reactor is 
highly radioactive and it remains so for a 
long time. It is stored either underwater 
in large pools at the reactor or in dry con- 
crete containers until a permanent storage 
or disposal facility is available. During the 
reporting period, the Federal Environmental 
Assessment and Review Office was setting 
up a full public review of a concept for 
disposal of high-level reactor wastes deep 


into rock formations. This review is 


expected to begin later in 1990, and 
continue for several years. The AECB has 
been preparing itself to participate in this 
public review and to evaluate the Environ- 
mental Impact Statement to be issued by 


Atomic Energy of Canada Limited. The 


level of detail of the AECB work is relatively 


low due to the fact that a facility licence is 
not being sought at this time. More intensive 
review will be required if the public review 
confirms the concept, and if a site is to be 
chosen and developed. 

The fuel from the Douglas Point, 
Gentilly 1 and NPD reactors, all now perman- 
ently shut down, is stored dry in welded 
steel containers inside concrete “silos” until 
a permanent disposal facility is available. 

In each case, the reactor and associated 
facilities have been partially decommis- 
sioned and are now in a “storage-with- 
surveillance” mode. Typically, the wastes 
from the decommissioning are stored within 
the reactor facility in a variety of ways 
appropriate to the hazard of the wastes. 

Other less intensely radioactive wastes 
resulting from reactor operations are stored 
in a variety of structures in waste manage- 
ment facilities located at reactor sites. 

Prior to storage, the volume of the wastes 
may be reduced by incineration, compac- 
tion or baling. There are also facilities for 
the decontamination of parts and tools, 
laundering of protective clothing, and refur- 


bishment and rehabilitation of equipment. 


REFINERY WASTE 


In the past, waste from refineries and 
conversion facilities were stored by means 
of direct in-ground burial. This practice has 
been discontinued. The volume of waste 
produced has been greatly reduced by 
recycling and reuse of the material. The 
small volume of waste still produced is 
drummed and stored in warehouses 
pending the establishment of an 
appropriate disposal facility. 

The seepage and runoff from the waste 
management facilities where direct in- 
ground burial was practiced continues to 


be collected and treated prior to discharge. 


RADIOISOTOPE WASTE 


A number of waste management facili- 
ties process and manage the wastes that 
result from the use of radioisotopes for 
research and medicine. In general, these 
facilities collect and package waste for 
shipment to approved storage sites. In some 
cases, the waste is incinerated or allowed to 
decay to insignificant radioactivity levels, 
and then discharged into the municipal 


sewer system or municipal garbage system. 


HISTORIC WASTE 


The federal government has commis- 
sioned the Low-Level Radioactive Waste 
Management Office (Office) to undertake 
certain initiatives with respect to accumula- 
tions of so-called “historic” waste (low- 


level radioactive wastes that accumulated 


prior to AECB regulation) in the town of 
Port Hope, Ontario, in anticipation of its. 
ultimate transfer to an appropriate disposal 
facility. As a consequence, the Office has 
consolidated some waste accumulations 
and established a temporary holding 
facility for wastes uncovered during 
routine excavation within the town. The 
activities of the Office are being monitored 
by the AECB and, where appropriate, 
licences have been issued for particular 
waste accumulations. 

As part of its efforts with respect to 
historic wastes, the federal government 
established a Siting Task Force with a 
mission to attempt to identify, in a co- 
operative and non-confrontational manner, 
a community in which a disposal facility 
could be built to receive the low-level 
radioactive waste from in and around the 
town of Port Hope. During the reporting 
period, the AECB collaborated closely with 


the Siting Task Force, providing technical 


information about wastes, radioactive 


waste management technologies, and 
regulatory requirements with respect to 


disposal facilities. 


URANIUM MINE/MILL WASTE 


Information on uranium mine/mill 
waste is reported under the heading 
“Uranium Mine Facilities” (page 13) 

Annex IX lists radioactive waste 


management facility licences. 


NUCLEAR 
MATERIALS 


Persons wishing to possess, sell or use 
nuclear materials must obtain a licence 
from the AECB. The information required 
by the AECB to support applications for 
such licences is less detailed and complex 
than for a nuclear facility. The applicant 
must satisfy the AECB that the proposed 
activity will be conducted in accordance 
with the requirements of the AEC 
Regulations and the licence conditions. 

The use of nuclear materials is wide- 
spread across Canada, and it is the AECB’s 
responsibility to regulate the packaging of 


such materials for shipment. 


PRESCRIBED SUBSTANCES 


During the reporting period, there 
were approximately 30 companies holding 
Prescribed Substance Licences, involving 
the use of uranium, thorium and heavy 
water. The type of activities licensed 
ranged from possession and storage to 
sampling and analyses, and for use as 
shielding, aircraft balance weights and 
calibration devices. 

The average dose to workers for 
most of these operations was less than 
0.5 millisievert, or 1% of the occupational 
limit. The estimated public dose did not 
exceed 0.1 millisievert, which is less than 


2% of the public dose limit. 


RADIOISOTOPES 

Radioisotopes are used widely in 
medicine for diagnostic and therapeutic 
purposes, and in industry for radiography, 


gauging and oil tracing. Licences are re- 


quired for these applications. The use of 


radioisotopes in certain devices such as 
smoke detectors and tritium exit signs, 
where the quantity is small and the device 
is designed to contain the radioisotope 
safely, is exempted from user licensing. 

As of March 31, 1990, there were 
4,297 radioisotope licences in effect. 


Distribution by user-type is shown below. 


Governments 502 
Commercial 2,660 
Medical Institutions 730 
Educational Institutions SES 
TOTAL 4,297 


During the reporting period, — 
2,826 inspections of radioisotopes users 
were carried out. These inspections identi- 
fied 1,301 major infractions, violations of 
the AEC Regulations or licence conditions 
that could directly have affected radiation 
safety; and 1,797 infractions, deficiencies in 
compliance with the licence conditions that 


did not directly affect radiation safety. 


These violations led to 93 investigations: 
the results were five stop-work orders 
and the undertaking of 11 prosecutions. 
Five of these prosecutions were 
dropped. Canadian Tracerlab Inc. was 
successfully prosecuted and cases are 
pending against Western Inspection Ltd. 
and Strathcona Steel Manufacturing Inc., 
as well as three individuals who work for 
these licensees. 

The AECB administers an examination 
for persons wishing to become Qualified 
Operators in industrial gamma radiogra- 
phy. During the reporting period, _ 

351 passed from a total of 674 exams 

written. It is anticipated that the percent- 
age of successful candidates will increase 
next year due to the recent publication of 


an AECB study guide that is specifically 


written to prepare candidates for the exam. 


During the reporting period, 35 radio- 
isotope incidents were reported to the 
AECB, none of which represented a 
significant radiation hazard. There were 
10 portable gauges damaged at construc- 
tion sites, three stolen devices, one spill 
in a laboratory, eight lost sources, two 
devices damaged in fires, three leaking 
sources, three damaged radiography 
exposure devices, three cases of radioac- 
tive material in scrap steel shipments, one 
source found, and one minor exposure 
due to a failure to follow company 


maintenance procedures. 


From January 1 to March 31, 1990, 
197 licences were cancelled and, of these, 
106 licensees appear to have ceased to 
use radioactive materials due to the Cost 
Recovery Fees Regulations. 

During the reporting period, there 
were 17 instances of occupational radiation 
exposures in excess of the regulatory limits, 


with two cases still under investigation. 


PACKAGING AND TRANSPORTATION 
The AECB controls the packaging, 


preparation for shipment and receipt of 
radioactive materials through the admini- 
stration of the Transport Packaging of 
Radioactive Materials Regulations, 
SOR/83-740, (TPRM Regulations). As 
well, the AECB advises Transport Canada 
on the requirements for the carriage of 
radioactive materials. 

THe proposed revision of the 7PRM 
Regulations, to comply with the 1985 


edition of the International Atomic Energy 


' Agency’s Regulations for the Safe Transport 


of Radioactive Materials is being drafted. 
Implementation of these universal require- 
ments is planned for January 1, 1991. 
During the reporting period, the 
AECB issued 70 package and shipment 
certificates, which included: 18 Special 
Arrangements, 28 Endorsements of 
Foreign Certificates, 18 Canadian Origin 
Package Certificates and six Special Form 


Certificates. 


Damaged UF. cylinder at the Port of Montreal. 


As well, there were 128 certificates 
current, including 72 Canadian and 

56 Endorsements of certificates from five 
different countries. 

No record of the total number of 
shipments is kept. However, from a 
previous survey, the estimated number 
of shipped packages containing radioactive 
material is in the order of 750,000 per 
year. During the reporting period, there 
were 25 reported transport events where | 


radioactive material was, or was suspected 


of being, involved in incidents or acci- 


dents. Of these events, only one was 
significant and that was based more on 
the cleanup, rather than the hazard. On 
arrival at Montreal, it was discovered that 
a shipment of supposedly empty uranium 
hexafluoride cylinders suffered some 
damage on the ship during the Atlantic 
crossing. The valves were broken off 

two of the cylinders allowing the uranium 
residue (heels) to escape and contaminate 


their freight container and the two adjacent 


ones. After off-loading, the contaminated 
equipment was isolated and later decon- 
taminated with some effort. The problem 
was due to inadequate tie-downs on the 
heavy uranium hexafluoride cylinders. 

. Corrective action has been taken to ensure 
that the situation will not be repeated. 

Of the remaining events, six involved 
packages damaged during shipping with 
no effect on the radioactive contents, four 
were on vehicles that suffered accidénts 
with no effect on the packages, six were 
lost during shipment and later located, one 
was on a stolen vehicle that was recovered 
the next day with no damage, four were 
reported leaking, but later were found to 
be intact, two suffered some minor internal 
leakage, and one involved an empty 
package that was believed to be a hoax. 

The 7PRM Regulations have been 
amended recently to specifically apply 
Transport Canada’s dangerous goods 
regulations to the intra-provincial transport 
of radioactive materials. This is a direct 
result of court rulings that affected the 
application of the Transportation of 
Dangerous Goods Regulations. This 
amendment ensures complete and uniform 
federal jurisdiction over the transport of 
radioactive material by any means. In 
conjunction with this change, the Ontario 
Ministry of Transport has offered to 
become involved in limited on-highway 


inspections of radioactive material 


shipments. There appears to be significant 
benefit to the improvement of highway 
safety by such co-operation. Accordingly, 
staff from the AECB and the Ontario 
Ministry of Transport are developing an 
agreement to permit the appointment of 
selected provincial employees as AECB 


inspectors for this purpose. 


COMPLIANCE 
MONITORING 


Ann Erdman of the Calgary office checks for ground contamination. 


ÿ AN 


The AECB verifies that licensees 


comply with the AEC Regulations and the 


conditions of licences, in a variety of ways: 


e there are 25 inspectors located at 
nuclear power reactor sites and in the 
Elliot Lake, Ontario, mining area. The 
prime role of these persons is to carry 
out inspections and maintain surveil- 
lance over the licensed facilities in 
these locations; | 


staff from divisions concerned with 


licensing of facilities carry out 
inspections; 

e the AECB requires, as a licence condi- 
tion, that the licensee provide it with 
periodic reports and notices of 


abnormal occurrences; and 


there are four regional offices located 


in Calgary, Alberta; Mississauga, 


Ontario; Ottawa, Ontario; and Laval, 
Quebec. These offices were staffed 
with 16 inspectors whose primary 
purpose is to carry out compliance 
inspections of the 3,160 radioisotope 
licensees across Canada, who held 
altogether, 4,297 licences. 

Inspectors from provincial agencies 
are appointed to assist in carrying out 
compliance inspections in provinces where 
there is no AECB representation, or in 
areas where the province and the AECB 
have a mutual responsibility. At the end 
of the reporting period, a requirement for 
14 inspector appointments from provincial 
agencies had been identified. 

To support its compliance program, 
the AECB maintains a laboratory in Ottawa 
that has the capability of carrying out 


chemical and radiochemical analyses of 


samples taken during compliance inspec- 
tions of radioisotope licensees. During the 
reporting period, the old laboratory was 
decommissioned and on October 31, 1989, 
the new laboratory was officially opened. 
The new facilities provide a greatly 
improved working environment for the 
variety of tasks that the laboratory staff 
undertakes. Approximately 3,000 chemical 
and radiochemical measurements per year 
are performed on a large variety of samples. 
Approximately 400 field instruments used 
by the AECB inspectors are supplied, 
serviced and calibrated by this laboratory. 


REGULATORY 
RESEARCH 


The AECB administers a mission- and to benefit from similar research. 
oriented research program to support its During the reporting period, the total 
regulatory activities. This research is amount spent on mission-oriented | 
contracted out. regulatory research was $2.812 million. 

The objectives of the program are to The program, structured to cover the many 
produce pertinent information that will aspects of the AECB’s regulatory activities, 
assist the AECB in making correct, timely is divided into mission objects. The 
and credible decisions. Where appro- proportion of funding spent by mission 
priate, joint programs are undertaken with object is shown below. 
other government departments or agencies Final reports resulting from research 
to maximize value for money expended, contracts are available to the public. 

regulations & regulatory non-fuel cycle applications: 3.2% 


process development: 6.9% 
waste management: 8.6% ~ 
health physics: 10.6% N 


other fuel cycle 
facilities, general: 12.7% 


nuclear reactors: 


uranium mines and mills: 20.1% 


Distribution of Funding within the Regulatory Research Program: 


SAFEGUARDS 
AND SECURITY 


The AECB continued its activities in 
the area of safeguards against the prolifera- 
tion of nuclear weapons at both the inter- 

_ national and national levels, through the 
administration of bilateral agreements 
covering nuclear co-operation with 28 
countries. The AECB supports Canadian 
bilateral nuclear co-operation and non- 
proliferation interests by assisting External 
Affairs and International Trade Canada 
with the negotiation and administration 

of related bilateral agreements. 

Staff members work with International 
Atomic Energy Agency (IAEA) inspectors 
who are authorized to carry out inspections 
of nuclear facilities in Canada, pursuant 
to a safeguards agreement. This agree- 
ment is for the exclusive purpose of 
verification that Canada is meeting its 
obligations under the Treaty on the 
Non-Proliferation of Nuclear Weapons. 

In fulfilling its obligations, the AECB - 
submitted 568 reports involving 

11,811 transactions to the IAEA during 
the reporting period. At the end of the 
period, approximately 20,000 tonnes of 
nuclear material was accounted for by 
the AECB, subject to IAEA inspections. 

In addition, the AECB administers a 
program for research and development in 
support of IAEA safeguards. This program, 
known as the Canadian Safeguards Support 
Program, assists the IAEA to improve 


safeguards approaches and techniques, 


and to develop safeguards equipment. 

The taff of technological developments 
is facilitated by experts supplied to the 
IAEA and paid for by the Program. the 
AECB contribution to the Program for the 
reporting period was $2.252 million. 

On the national level, the AECB, in 
co-operation with External Affairs Canada, 
exercised control over the export of 
nuclear materials, equipment and techno- 
logy to ensure that exports are consistent 
with Canadian nuclear non-proliferation 
and export control policy. The AECB also 
controlled the import of nuclear materials. 
Proposed exports and imports of nuclear 
items are evaluated, taking into account 
any applicable requirements relating to 
bilateral nuclear co-operation agreements, 
IAEA safeguards, health, safety and 
security. During the reporting period, 

409 export licences and 84 import licences 
were issued. 

Staff carried out periodic inspections 
of nuclear facilities to verify compliance 
with the Physical Security Regulations, 
SOR/83-77. 

The distribution, by final destination, 
of quantities of Canadian natural uranium 
that were exported during the 1989 
calendar year, subject to authorizations 
issued by the AECB, is shown on page 27. 


These exports total 9,398 tonnes. 


Destination 

_ United States of America 
Japan 
United Kingdom 
France 
Republic of Korea 
Federal Republic of Germany 
Sweden : 
Belgium 
Spain 
Finland 
Italy 


Indonesia 


TOTAL 


Uranium Exports 


Tonnes 
2,720 
Tyee 

871 


INTERNATIONAL 
ACTIVITIES 


AECB staff participates in activities of 
the International Atomic Energy Agency, 
the Nuclear Energy Agency of the 
Organization for Economic Cooperation 
and Development, and other international 
organizations concerned with the peaceful 
uses of nuclear energy. During the report- 
ing period, staff took part in committees, 
working groups and technical meetings 
that dealt with a wide range of topics, 
which included: preparation and revision 
of safety codes and standards for nuclear 
facilities and for radiation protection in the 
nuclear industry; review of the interna- 
tional regulations for safe transport of 


radioactive materials; siting, design and 


operation of nuclear facilities; uranium 
mining, refining and processing; manage- 
ment of radioactive waste; international 
nuclear safeguards; and the physical 
protection of nuclear facilities. 

The AECB maintains contacts with 
nuclear regulatory and research agencies 
in other countries on matters of common 


concern. 


Mr. Derek Burney (left), Canadian ambassador to the United States, witnesses the signing of an 
exchange agreement by AECB President Dr. René J.A. Lévesque (centre) and Nuclear Regulatory 
Commission Chairman Lando W. Zech Jr. at the Canadian embassy in Washington. 
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PUBLIC 
INFORMATION 


Information services are provided by 
the Office of Public Information, which 


responds to enquiries from the public and 


media, issues news releases and informa- 


tion bulletins, and distributes other 
regulatory information. 

The AECB operates a public docu- 
ments room at its head office in Ottawa. 
Licences and other documents relating to 
regulatory activities, and minutes of Board 
meetings with supporting documentation, 
are available for viewing by the public. 

A catalogue of publications is pub- 
lished each year. Anyone’s name may 
be placed on the mailing list for this 
document, as well as for news releases, 


consultative documents, the quarterly 


The Office of Public Information offers a vast array of publications and 


nformation to th 


e public. 


journal Reporter, the Annual Report, and 
Board minutes. 

Building on precedents established 
the year before, the AECB moved toward 
greater openness in its decision-making, 
welcoming news reporters to a series of 
Board meetings concerning the licensing 
of the Darlington Generating Station. 

The news media were also greatly 
interested in the publishing of the AECB 
report “Childhood Leukemia Around 
Canadian Nuclear Facilities—Phase I,” 
which was released at a well-attended 
press briefing. 

A temporary information office was 
opened in Bowmanville, Ontario, in 
connection with local concerns regarding 
low-level radioactive waste, as well as the 
Darlington Generating Station and its 
tritium removal facility. The Board’s 
community relations program resulted in 
much closer links between the AECB and 
municipalities, particularly shadow-of- 
facility communities and those involved 
with the radioactive waste siting task force. 

A number of other communications 
initiatives were undertaken, including the 
publishing of a new series of information 
monographs on low-level waste manage- 
ment, the start of production on a video 
about the AECB, and preparations to move 
the Office of Public Information to a store- 
front location at street-level in the Ottawa 


headquarters building. 


CORPORATE 
ADMINISTRATION 


The Directorate of Administration 
is responsible for the management and 
administration of human, information, 
financial and physical resources as well as 
accommodation, office services, procure- 
ment and travel. The Directorate also is 
responsible for official languages, depart- 
ment security, and for administration of the 
Conflict of Interest and Post-Employment 
Code. During the reporting period, the 
Directorate co-ordinated the development 
of the program to charge AECB licensees 
for licences and permits in order to recover 
AECB costs. This program was completed 


for implementation on April 1, 1990. 


NUCLEAR LIABILITY 

The AECB is responsible for the 
administration of the Nuclear Liability 
Act, designating nuclear installations 
and, with the approval of Treasury Board, 
prescribing the amount of basic insurance 
to be maintained by the operator. During 
the reporting period, an Interdepartmental 
Working Group completed a review of 
the Nuclear Liability Act. The report was 
approved by the Board and forwarded 
to the Minister of Energy, Mines and 
Resources. (Annex X lists the designated 
installations and the amounts of basic 


insurance prescribed. ) 


OFFICIAL LANGUAGES 

The AEGB’s Official Languages Progress 
Report describing its activities and resource 
utilization is presented annually to Treasury. 
Board. The action plan to implement the 
new Official Languages Act is being 


pursued. 


FINANCIAL STATEMENT 
The audited financial statement for 
the fiscal year ending March 31, 1990, is 


shown in Annex XI. 


ACKNOWLEDGEMENTS 


The Board acknowledges the assistance 
it has received from federal and provincial 
departments and agencies that, by their 
participation in matters relating to the 
Board’s regulatory activities, and by allow- 
ing members of their staff to act as inspec- 
tors and medical advisers, have contributed 
to the effectiveness of the Board’s regula- 
tory role. It particularly acknowledges the 
valued advice obtained through the partici- 
pation of experts from industry, academia 
and research institutions in the work of its 
Advisory Committees and other ad hoc 


committees. 


ORGANIZATION CHART 


P.O. Perron 


President, 
National Research 
Council of Canada, 
Ottawa, Ontario 


Secretariat 


J.G. McManus 
Director and Secretary 
to the Board 


Directorate of Research 
and Safeguards 


\ 


J.D. Harvie 
Director 


A. J. Bishop 
Professor and Head, 
Dept. of Pediatrics 

& Child Health, 
University of Manitoba 
Health Science Centre, 
Winnipeg, Manitoba 


ANNEX | 


MARCH 31, 1990 


BOARD MEMBERS 


R. J.A. Lévesque 
President of the Board 


and Chief Executive 
Officer of the AECB 


R.N. Farvolden 


Professor, Department 
of Earth Sciences, 
University of Waterloo, 
Waterloo, Ontario 


EXECUTIVE COMMITTEE 


Directorate of 
Reseicr Heguiatce 


Z. Domaratzki 
Director General 


Directorate of Analysis 
and Assessment 


Director 


W.M. Walker 


Former Vice President 
Engineering (retired), 
British Columbia 
Hydro and Power 
Authority, 

Vancouver, 

British Columbia 


Directorate of Fuel Cycle 
and MateHials: Baualaiioy 


J.W. Beare 
Director General 


Directorate of 
Administration | 


Director 


ORGANIZATION OF THE AECB 


ANNEX II 


MARCH 31, 1990 


President and Chief Executive Officer 


Advisory Committee on Radiological Protection 
Advisory Committee on Nuclear Safety 


Legal Services Unit 
Medical Liaison Officer 
Official Languages Adviser 


Secretariat 

Secretary to the Board 

Office of Public Information 
Planning and Coordination Section 
Advisory Committee Secretariat 


Directorate of Reactor Regulation 
Power Reactor Division “A” 
Power Reactor Division “B” 
Operator Certification Division 
Studies and Codification Division 


Directorate of Fuel Cycle and Materials Regulation 
Uranium Facilities Division 

Waste Management Division 

Compliance Services and Laboratory Division 
Radioisotopes and Transportation Division 


Directorate of Analysis and Assessment 

Safety Evaluation Division 

Components and Quality Assurance Division 
Radiation Protection Division 


Directorate of Research and Safeguards 
Safeguards and Security Division 
Research and Support Division “A” 
Research and Support Division “B” 


Directorate of Administration 


Chairman: 
Chairman: 


General Counsel: 


Director: 


Chief: 
Chief: 
Chief: 


Director General: 
Manager: 
Manager: 
Manager: 
Manager: 


Director General: 
Manager: 
Manager: 
Manager: 
Manager: 


Director: 
Manager: 
Manager: 
Manager: 


Director: 
Manager: 
Manager: 
Manager: 


Director: 
Deputy Director: 


R.J.A. Levesque 


B.C. Lentle 
eb leryis 


P.A. Barker 
E. Callary 
P.E. Hamel 


J.G. McManus 
J.G. McManus 
H.J.M. Spence 
l2Ge Henry 
PLL tame: 


Z. Domaratzki 
B.R. Leblanc 
M. Taylor 
R.A. Thomas 
B.M. Ewing 


J.W. Beare 
T. Viglasky 
G.C. Jack 
J. PeDidyk 
W.R. Brown 


J.G. Waddington 
P. Wigfull 

T.J. Molloy 

R.M. Duncan 


J.D. Harvie 
J.R. Coady 
ReFerch 

H. Stocker 


J.P. Marchildon 
D.B. Sinden 


ADVISORY COMMITTEE MEMBERS ANNEX III 


MARCH 31, 1990 


AovisorY COMMITTEE ON RADIOLOGICAL PROTECTION 


Dr. B.C. Lentle Director, Division of Nuclear Medicine 
(Chairman) __ Vancouver General Hospital 
Vancouver, British Columbia 
Dr. A.M. Marko . Medical Adviser to the Atomic Energy Control Board 
(Vice-Chairman) for Chalk River Nuclear Laboratories 


Atomic Energy of Canada Limited, Research Company 
Chalk River, Ontario 


Dr. J.E. Aldrich Director, Research and Development 
Cancer Treatment and Research Foundation 
Halifax, Nova Scotia 


Dr. T.W. Anderson Professor and Head 
Department of Health Care and Epidemiology 
University of British Columbia 
Vancouver, British Columbia 


Dr. A. Arsenault Institut de cardiologie de Montréal, 
Montreal, Quebec 


Dr. K.L. Gordon Health Science Centre, 
Winnipeg, Manitoba 


Dr. D.J. Gorman Director, Office of Environmental Health and Safety 
University of Toronto, | 
Toronto, Ontario 


Dr. J.R. Johnson Manager, Health Physics Department 
Batelle Pacific Northwest Laboratories 
Richland, Washington, U.S.A. 


Mrs. D.P. Meyerhof Bureau of Radiation and Medical Devices 
Health and Welfare Canada, 
Ottawa, Ontario 


Dr. J. Muller | Former Head (retired), 
Special Studies and Services Branch 
Ontario Ministry of Labour, 
Toronto, Ontario 


Mr. M.R. Rhéaume Division Head, Radioprotection, santé et sécurité 
| Hydro-Québec, Centrale nucléaire Gentilly 
Gentilly, Quebec 


Mr. R. Wilson Director, Health and Safety Division (retired) 
Ontario Hydro, 
Toronto, Ontario 


Dr. R.E. Jervis Chairman, Advisory Committee on Nuclear Safety 
(ex officio) Professor, Nuclear and Radiochemistry 
University of Toronto, 
Toronto, Ontario 


Mr. J.P. Goyette Atomic Energy Control Board 
(Scientific Secretary) 


ADVISORY COMMITTEE MEMBERS 


ANNEX IT 


CONTINUED 


AovisorY COMMITTEE ON NUCLEAR SAFETY 


Dr. R.E. Jervis 
(Chairman) 


Dr. A. Bean 
(Vice-Chairman) 
Dr. A. Biron 

Dr. Y.M. Giroux 
Dr. N.C. Lind 

Dr. O.R. Lundell 
Dr. K.J. McCallum 


Mr. J.A.L. Robertson 


Dr. J.T. Rogers 
Mr. N.L.Williams 
Dr. B.C. Lentle 
(ex officio) 


Mr. R.J. Atchison 
(Scientific Secretary ) 


Professor of Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
Atomic Energy of Canada Limited, Research Company 
Chalk River, Ontario 


Assistant Dean of Research and Graduate Studies 
Ecole polytechnique, 
Montreal, Quebec 


Assistant to the Rector, 
Université Laval 
Quebec, Quebec 


Professor of Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Department of Chemistry 
York University 
Downsview, Ontario 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Consultant 
(Formerly with Atomic Energy of Canada Limited) 
Deep River, Ontario 


Professor of Mechanical Engineering 


Department of Mechanical and Aeronautical Engineering 


Carleton University 
Ottawa, Ontario 


Former Manager (retired) 

Power Systems Sales and Engineering 
General Electric Canada Inc. 
Peterborough, Ontario 


Chairman, Advisory Committee on Radiological Protection 


Director, Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 


Atomic Energy Control Board 


MEDICAL ADVISERS ANNEX IV 


MARCH 31, 1990 


Mepicat Apvisers Nominatinc Boy 
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POWER REACTOR LICENCES 


ANNEX V_ 


MARCH 31, 1990 


Facility and Location 


Type and Number 


(Licensee) of Units/Capacity Start-Up 
Pickering Generating Station “A” CANDU-PHW 1971 
Pickering, Ontario 4 x500 MW(e) 
(Ontario Hydro) 
Bruce Generating Station “A” CANDU-PHW 1976 
Tiverton, Ontario 4 x750 MWe) 
(Ontario Hydro) 
Pickering Generating Station “B” CANDU-PHW 1982 
Pickering, Ontario 4 x500 MWe) 
(Ontario Hydro) 
Gentilly 2 Nuclear Power Station CANDU-PHW 1982 
Gentilly, Quebec 600 MWe) 
(Hydro-Québec) 
Point Lepreau Generating Station CANDU-PHW 1982 
Point Lepreau, New Brunswick 600 MWe) 
(New Brunswick Electric Power . 
Commission) 
Bruce Generating Station “B” CANDU-PHW 1984 
Tiverton, Ontario 4 x 840 MW(e) 
(Ontario Hydro) 
Darlington Generating Station “A” CANDU-PHW 1989 
Bowmanville, Ontario 850 MWe), Unit 2 
(Ontario Hydro) 3 x 850 MWe) 

Cunder construction) 
MW(e) — megawatt (nominal electrical power output) 
PER — Permis d'exploitation de réacteur (Reactor Operating Licence) 
PHW  — pressurized heavy water 
PROL Power Reactor Operating Licence 
RCL Reactor Construction Licence 
ROL Reactor Operating Licence 


Current Licence 


Number 


ROL 6/88 


ROL 7/89 


ROL 7/88 


PER 4/88 


ROL 5/88 


PROL 14/89 


PROL 13/90 
RCL 1/81 


Expiry Date 


LOGO 
1990 1051 | 
1990.09.30 
1990.06.30 


1990.06.30 


1991/0831 


1992 05:31 


ANNEX VI 


MARCH 31, 1990 


RESEARCH REACTOR LICENCES 


Type and Number Current Licence 
of Units/Capacity Start-Up Number Expiry Date 


Licensee and Location 

University of Toronto subcritical 1958 RROL 6/90 1995.03.31 
Toronto, Ontario assembly | 

McMaster University swimming pool 1959 RROL 1/89 1992.06.30 
Hamilton, Ontario | 5 MW(t) 

École polytechnique | subcritical 1974 PERR 9/90 1995.03.31 
Montreal, Quebec | assembly 

University of Toronto SLOWPOKE-2 1976 RROL 6A/89 1994.06.30 
Toronto, Ontario 20 kW(t) 

École polytechnique SLOWPOKE-2 19760 PERR 9A/89 1994.06.30 
Montreal, Quebec 20 kW(t) 

Dalhousie University SLOWPOKE-2 1976 ROL 2/88 1991.06.30 
Halifax, Nova Scotia 20 kW(t) 

University of Alberta SLOWPOKE-2 1977 ROL 1/89 1994.01.31 
Edmonton, Alberta 20 kW(t) 

Saskatchewan Research Council SLOWPOKE-2 1981 ROL 2/89 1994.01.31 
‘Saskatoon, Saskatchewan 20 kW) 

Nordion International Inc. SLOWPOKE-2 1984 ROL 9/88 1991.01.31 
Kanata, Ontario 20 kW(t) 

Royal Military College of Canada . SLOWPOKE-2 1985 RROL 20/89 1994.06.30 
Kingston, Ontario 20 kW) 

kW) — kilowatt (thermal power) 

MW(t) — megawatt (thermal power) 

PERR -— Permis d'exploitation de réacteur de recherche (Research Reactor Operating Licence) 

ROL — Reactor Operating Licence 

RROL — Research Reactor Operating Licence 


URANIUM MINE/MILL FACILITIES LICENCES 


ANNEX VII 


MARCH 31, 1990 


Facility and Location 
(Licensee) 


Cluff Lake, Phase II 
Saskatchewan 
(Amok Ltd.) 


Collins Bay B-Zone 
Saskatchewan 
(Cameco) 


Denison Mines 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Key Lake | 
Saskatchewan 
(Cameco) 


Panel Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Quirke Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanleigh Mine 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 


Stanrock Mine 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 


Cigar Lake Lands 
Saskatchewan 
(Cigar Lake Mining Corp.) 


Midwest Joint Venture 


Saskatchewan 
(Denison Mines Ltd.) 


Capacity 


1,500,000 kg/a uranium 


4,000,000 kg/a uranium 


10,900 t/d mill feed 
4,000 t/a acid raffinate 
900 t/a limed raffinate 
12,000 m°/a yttrium 


5,700,000 kg/a uranium 
3,000 t/d mill feed 
6,350 t/d mill feed 
5,000 t/a acid raffinate 
6,000 t/d mill feed 
3,800 t/d ore 


underground exploration 


underground exploration 


Current Licence 


Number 


MFOL-143-3 


MFOL-162-0 


MFOL-112-8 


MFOL-164-0 


MFOL-1 20-5 


MFOL-108-7 


MFOL-136-3 


MFOL-135-2 


MFEL-152-1 


MFEL-161-0 


Expiry Date 


1991.09.30 
1990.06.30 


1991.09.30 


1991.10.01 
19911054 
1991.04.30 
1991.04.30 
1990.09.30 
1991.07:31 


1990.10.01 


URANIUM MINE/MILL FACILITIES LICENCES ANNEX VII 


CONTINUED 
Facility and Location Current Licence 
(Licensee) Capacity Number Expiry Date 
Dawn Lake ore removal MFRL-159-0 1991.01.15 
Saskatchewan 
(Cameco) 
Kitts—Michelin Facility ore removal ORP-150-0 1991.02.01 
Labrador 
(Cassiar Mining Corp.) 
Project Wolly ore removal ORP-148-2 1994.07.31 
Saskatchewan 
(Minatco Ltd.) 
Kiggavik (Lone Gull) Project ore removal MFRL-157-1 1990.06.14 
Baker Lake Area, Northwest Territories 
(Urangesellschaft Canada Ltd) 
Agnew Lake Mine decommissioning DCOA-1 32-0 1990.04.06 


Espanola, Ontario and close-out 
(Agnew Lake Mines Ltd.) 


Beaverlodge Mining Operations decommissioning MFDL-340-0 
Beaverlodge, Saskatchewan 
(Cameco) 


Dubyna Mine decommissioning — : MFDL-340-0 
Uranium City, Saskatchewan 
(Cameco) 


Madawaska Mine decommissioning DA-139-0 | 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


DA — Decommissioning Approval 

DCOA — Decommissioning and Close-Out Approval 
MFDL — Mining Facility Decommissioning Licence 
MFEL — Mining Facility Excavation Licence 

MFOL — Mining Facility Operating Licence 

MFRL — Mining Facility Removal Licence 

ORP — Ore Removal Permit 

kg/a — kilogram per year 

m’/a — cubic metre per year 

t/a — tonne per year 

t/d — tonne per day 


REFINERY AND FUEL FABRICATION PLANT 


LICENCES 


ANNEX VIII 


MARCH 31, 1990 


Licensee and Location 


General Electric Canada Inc. 
Peterborough, Ontario 


General Electric Canada Inc. 
Toronto, Ontario 


Earth Sciences Extraction Co. 
Calgary, Alberta 


Cameco 
Blind River, Ontario 


Cameco 
Port Hope, Ontario 


Zircatec Precision Industries Inc. 
Port Hope, Ontario 


Capacity 
(tonnes/year uranium) 


1,000 (fuel bundles) 


1,050 (fuel pellets) 


70 (uranium oxide 
compounds) 


18,000 (UO,) 


10,000 (UF) 

3,000 (UF) 

2,000 (U) — (depleted 
metal and alloys) 

3,800 (UO,) 

1,000 (ADU) 


900 (fuel pellets 
and bundles) 


FFOL — Fuel Facility Operating Licence 
ADU  — ammonium di-uranate 

U — uranium 

Bs a — uranium tetrafluoride 

UF — uranium hexafluoride 

UO, — uranium dioxide 

VO — uranium trioxide 


Current Licence 


Number 


FFOL-222-1 


FFOL-221-1 


_ FFOL-209-6 


FFOL-224-1 


FFOL-225-0 


FFOL-223-1: 


Expiry Date 


19904251 
19001221 
1990; D130 
199R 1231 


1990.06.30 


LOS 


WASTE MANAGEMENT LICENCES 
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Facility and Location 
(Licensee) 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Limited) 


Gentilly Radioactive Waste 

Management Facility 
Gentilly, Quebec 
(Hydro-Québec) 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Limited) 


‘ Point Lepreau Solid Radioactive 
Waste Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Electric Power 
Commission) 


Edmonton, Alberta 
(University of Alberta) 


Treatment/ 
Type of Waste 


storage of old solid wastes 
from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and 
storage of wastes from Ontario 
nuclear generating stations 


storage of old solid waste 
from Douglas Point Generating 
Station (no new waste) 


storage of old solid wastes 
from Gentilly 2 Nuclear 
Power Station 


storage of old solid wastes from 
Gentilly 1 Nuclear Power 
Station (no new waste) 


storage of solid wastes 
from Point Lepreau 
Generating Station 


incineration of low level 
combustible liquid wastes 

and storage of aqueous and 
solid wastes from the 
University and Edmonton area 


Current Licence 


Number 


WFOL-320-7 


WFOL-314-5 


WEOL—352—Z 


WFOL-319-5 


WFOL-531-2 


WFOL-318-5 


WFOL-301-6 


Expiry Date 


1990.05.31 


1990.05.31 


1991.06.30 


1990.06.30 


1991.06.30 


12901450 


1990. 11.30 


WASTE MANAGEMENT LICENCES 


ANNEX IX 


CONTINUED 


Facility and Location 
(Licensee) 


Port Granby, Ontario 
Newcastle, Ontario 
(Cameco) 


Suffield, Alberta 
(Dept. of National Defence) 


Toronto, Ontario 
(University of Toronto) 


Welcome, Ontario 
(Cameco) 


Central Maintenance Facility 

Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Mississauga, Ontario 
(Monserco Limited) 


Saskatoon, Saskatchewan 
(University of Saskatchewan) 


Tunney’s Pasture 
Ottawa, Ontario 
(Atomic Energy of Canada Limited) 


NPD Waste Management Facility 
Rolphton, Ontario 
(Atomic Energy of Canada Limited) 


Treatment/ 
Type of Waste 


storage of wastes from 
Cameco refinery and chemical 
treatment of drainage and 

run off water | 


storage of old solid wastes 
from military activities 


storage and handling of 
wastes from the University 
and Toronto area 


storage of old wastes from 
previous Cameco Port Hope 
opérations and chemical 
treatment of drainage and 
run off water 


handling of waste from 
decontamination of equipment 
and tools, and general 
maintenance activities at BNPD 


storage and handling of 
wastes from the Toronto area 


storage and handling of 
wastes from the University 
and Saskatoon area 


storage of solid waste from 
the partial decommissioning 
program 


storage of solid waste from 
the partial decommissioning 
program 


WFOL — Waste Management Facility Operating Licence 


Current Licence 


Number 


WFOL-3558-1 


WFOL-307-4 


WFOL-310-8 


WFOL-339=1 


WFOL-323—4 


WFOL-335-1 


WFOL-336-1 


WFOL-334-1 


WFOL-342-0 


Expiry Date 


1990.06.30 


1990.05.31 


199 TOS. a1 


TOG LE OL 


1991.05.31 


1990.11.30 


TALL S| 


LAL. A1 


1991.04.30 


NUCLEAR LIABILITY 
BASIC INSURANCE COVERAGE 


ANNEX X 


MARCH 31, 1990 


Facility 
(Licensee) 


Bruce Generating Station “A” (Ontario Hydro) 
Bruce Generating Station “B” (Ontario Hydro) 
Darlington Generating Station (Ontario Hydro) 


Gentilly 2 Nuclear Power Station (Hydro-Québec) 


Pickering Generating Station “A” and “B” (Ontario Hydro) 


Point Lepreau Generating Station 
(New Brunswick Electric Power Commission) 


Port Hope Refinery (Cameco) 


Port Hope Fuel Fabrication Plant 
(Zircatec Precision Industries Inc.) 


Research Reactor (McMaster University) 

SLOWPOKE Reactor (University of Alberta) 
SLOWPOKE Reactor (Dalhousie University) 
SLOWPOKE Reactor (Nordion International Inc.) 
SLOWPOKE Reactor Gece polytechnique) 
SLOWPOKE Reactor (Saskatchewan Research Council) 


SLOWPOKE Reactor (University of Toronto) 


Basic Insurance 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 


$75,000,000 


$4,000,000 


$2,000,000 


$1,500,000 
$500,000 
$500,000 
$500,000 
$500,000 
$500,000 


$500,000 


AUDITOR'S REPORT ANNEXX 


To the Atomic Energy Control Board © 
and the 


Minister of Energy, Mines and Resources 


I have examined the statement of operations of the Atomic Energy Control : : _ 
Board for the year ended March 31, 1990. My examination was made i — 


accordance with generally accepted auditing standards, and accordingly inclu ded = - . 


such tests ae other procedures as I considered necessary in ‘the circumstances. - 


In my opinion, this financial statement presents ey the resi of the: i 
operations of the Board for the year ended March 31, 1990 in accordance with — 


the accounting policies set out in Note 2 to the financial statement applied on a a : 


basis consistent with that of the preceding year. 


D Larry Mevers PCA 
Deputy Auditor General 


for the Auditor General of Canada 


Ottawa, Canada 
May 25, 1990 


ANNEX XI 


. CONTINUED 


51792 


. 6,940 
2,000 


0,994 
$20,508,348 


* £).P. Marchildon — 
Senior Financial Officer 


ATOMIC ENERGY CONTROL BOARD ANNEXXI 


CONTINUED | 


NOTES TO THE STATEMENT OF OPERATIONS = MARCH 31, 1990 


1. Authority and Purpose 


reports to Parliament through the Minister of Energy, Mines and Resources. 


The Atomic Energy Control Board (AECB) was eubice in bs à the Ane ee Control. Ae 
It is a departmental corporation named in Schedule II to the Financial Administration Act and oa 


The objective of the AECB is to control nuclear energy in the interests of heath, oe ne potonal 


security. The AECB achieves this objective by controlling the development, application and use of nuclear 
energy in Canada, and by participating on behalf of Canada i in international measures of control. 


2. 


The AECB administers the Nuclear Liability Act, including designating nuclear. nations and _ 
prescribing basic insurance to be carried by the operators of such nuclear installations, andthe - . 
administration of supplementary insurance coverage premiums for these installations. The sum of the 
basic insurance and supplementary insurance totals $75 million for each designated installation (see 

Note 8). The number of installations requiring insurance coverage is D. _ 


The AECB’s grants and contributions, operating and administration be die is funded by a 
budgetary lapsing authority. Employee benefits are authorized ay a statutory a 


Significant Accounting Policies 


The statement of operations has been prepared using the following accounting policies: 


a) 


b) 


c} 


d) 


ey 


Expenditure recognition 


All expenditure is recorded on the accrual basis, in accordance with the Goverment S accounting | 
policy, with the exception of employee termination benefits and vacation pay which are eeCorded 
on the cash basis. _ 


Revenue recognition 
Revenue is recorded on ne cash basis in accordance with the Government’s accounting policies. 
Capital purchases 
Acquisitions of capital assets are charged to operating expenditure in the year of purchase. : 
* : : 


Services provided without charge 


Estimates of amounts for services provided without charge by Government departments are 
included in expenditure. 


Refunds of previous years’ expenditure 


Refunds of previous years’ expenditure are recorded as revenue when received and are not : 
deducted from expenditure. 


Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the Government of 
Canada and contribute equally with the AECB to the cost of the plan. eon on by the AECB 
are charged to expenditure when disbursed. 


CONTINUED 


ATOMIC ENERGY CONTROL BOARD ANMEXX 


CONCLUDED 


5. Capital Lease 


The AECB entered into a five-year lease agreement for a computer crn ae Vey 1, 1984. 
The system was valued at $298,959 using an implicit interest rate of 12.5%. The obligation : was liquidated — 
this year and the Board decided to exercise its purchase option. Lease and purchase payments during 1990 
totalled $40,926 (1989 — $79,200), including interest of $14,782 (1939 — - $10, 1 5D charged to operations, 


The AECB amended the agreement to chance the system a August 1, 1986. The additional 
33-month equipment lease was valued at $102,112 using an implicit interest rate of 10. 0%. The He 
was liquidated this year and the Board decided to exercise its purchase option. Lease and purchase pay- 
ments during 1990 totalled $17,042 (287 — $40 988), including interest of $2, 969 (1989 - a - $4, . 
charged to operations. _ 


6. Contingent Liabilities 


At March 31, 1990, the AECB was defendant in lawsuits amounting to $600,000 (1989 — $600,000). 
The lawsuits are seeking damages for breach of statutory duties related to radioactively contaminated soil. 
Any settlement resulting from the resolution of these actions wa be paid from the Consolidated Revenue | 
Fund. . 


7. Related Party Transactions 


AECB administers a special program jointly with Atomic Energy of Canada Limited (AECL) for : 
research and development in support of the safeguards program of the International Atomic Fate 
Agency. For 1990, AECL charged $1,150,000 (1989 — 0 oe to this a SS 


8. Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear installa- 
tions for supplementary insurance coverage are credited to a Nuclear Liability Reinsurance Account. The 
Account forms part of the Consolidated Revenue Fund. Any claims against the supplementary insurance 
coverage are payable out of the Consolidated Revenue Fund and charged to the Account. There have been 
no claims against or payments out of the Nuclear Liability Reinsurance Account since its creation. The 
balance of the Nuclear Liability Reinsurance Account as at March 31, 1990 is $534,021 (1989 — $532,567). _ 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear . - 


Liability Act, as of March 31, 1990 is $664,500,000 (1989 — $664,500,000). Insurance coverage, by the _ 
Government of Canada, also includes a class of risks excluded as a liability of the principal insurers. _ 


| Coût net de 


fonctionnement 


4 921 067 $ 


2 252 071$ 


1989 


157 000 $ 450 890 $ 


476.892 27409035 23412418 


2 892 433 2 654 634 


30 458 468 26 517 942 


8156724$ 30395319$ 26 508 348 $ 
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PRESIDENT’S 
MESSAGE 


It’s quite possible that, unless they are 
simply unaware of it, most Canadians tend 
to forget that the nuclear industry is one of 
the most strictly regulated in the country. 
Even so, it must be acknowledged that 
unexpected and undesirable incidents will 
inevitably crop up in an industry as 
modern and complex as the nuclear one. 
However, through an effective licensing 
system and the conduct of compliance 
inspections, the Board continues to exert 
tight control on the use of radioactive 
substances and the operation of nuclear 
facilities. 


While this reporting period saw its 
share of incidents, that did not prevent the 
overall nuclear safety balance from 
remaining completely on the plus side. 
What makes this possible are the exacting 
measures put in place to prevent 
problems, discover them in time if they do 
arise, effect a remedy as quickly as 
possible, and prevent any repetition. In 
certain cases, where non-compliance or 


other circumstances warranted it, the 
Board did not hesitate to suspend a 
licensee’s activities, or take the case to 
court. 


For the past three years or so, the 
Board has intensified its efforts to improve 
its visibility among Canadians. As well as 
maintaining the practice of opening its 
meetings to the public, in 1990 the Board 
visited four communities with nearby 
nuclear facilities, to sound out local 
residents, municipal officials and interest 
groups, the better to respond to their 
questions. I consider these get-togethers 
indispensable for the achievement of our 
mission. They allow shadow-of-facility 
communities to improve their 
understanding of the issues, and to assure 
themselves that the Board discharges its 
responsibilities well, and is both vigilant 
and particularly sensitive to their concerns. 
I and my fellow Board members have the 
firm intention of continuing in this fashion, 
and each year we will hold three or four 
official Board meetings or information 
sessions outside the National Capital 
Region. 


On the regulatory side, we began 
implementing the cost recovery program 
on April 1, 1990, in keeping with 
government policy. Since then we have 
moved toward refining the program so that 
its application is as equitable as possible. 
We have also carefully considered the 
latest recommendations of the International 
Commission on Radiological Protection 
with respect to new radiation dose limits, 
and are in the process of incorporating 
these into regulations. 


(continued p. 2) 


On the international front, the Board 
signed an important administrative 
agreement with its French counterpart, /e 
Service centrale de sûreté des installations 
nucléaires, with a view to exchanging both 
information and staff. This agreement is 
part of a far-reaching approach through 
which we hope to establish and maintain 
close ties with foreign regulatory agencies 
and the world’s scientific community. Our 
Training Centre was also reconstituted, to 
accommodate personnel from non- 
Canadian regulatory bodies that are now, 
or will be, responsible for nuclear materials 
and devices, particularly Canadian ones, 
and CANDU-type reactors. 


With respect to internal matters, we 
are continuing the recruitment of new staff, 
and are very pleased with the quality of 
the candidates that we have succeeded in 
attracting. With a current staff complement 
of some 320, the Board'is in a better 
position to assure the public that the use 
of nuclear energy in Canada poses no 
undue risk to health, safety, security and 
the environment. 


Finally, I would like once again to 
thank our Minister, the Honourable Jake 
Epp, for his unfailing support of the Board. 


CDW I PE eee 


René J.A. Lévesque 


INTRODUCTION 


This, the forty-fourth annual report of 
the Atomic Energy Control Board (AECB), 
is for the year ending March 31, 1991. 


Established in 1946 by the Atomic 
Energy Control Act, R.S.C., 1985, c. A-16 
(AEC Act), the AECB is a departmental 
corporation named in Schedule II to the 
Financial Administration Act, that reports 
to Parliament through the Minister of 
Energy, Mines and Resources. 


The mission of the AECB is to ensure 
that the use of nuclear energy in Canada 
does not pose undue risk to health, safety, 
security and the environment. This is 
accomplished by controlling the 
development, application and use of 
nuclear energy in Canada, and by 
participating on behalf of Canada in 
international measures of control. 


The AECB administers the Nuclear 
Liability Act, R.S.C., 1985, c. N—28, 
designating nuclear installations and 
prescribing basic insurance to be carried 
by the operators of such nuclear 
installations. 


REGULATORY 
CONTROL 


The AECB achieves regulatory control 
of nuclear facilities and nuclear materials 
through a comprehensive licensing system. 


This control also extends to the import 
and export of nuclear materials, and it 
involves Canadian participation in the 
activities of the International Atomic 
Energy Agency as well as compliance with 
the requirements of the Treaty on the Non- 
Proliferation of Nuclear Weapons. The 
control covers'both domestic and 
international security of nuclear materials 
and technology. 


The AECB’s licensing system assures 
that nuclear facilities and nuclear materials 
are utilized with proper consideration 
for health, safety, security and protection 
of the environment. The system is 
administered with the co-operation 
of federal and provincial government 


departments in such areas as health, 
environment, transport and labor. The 
concerns and responsibilities of these 
departments are taken into account before 
licences are issued by the AECB, providing 
that there is no conflict with the provisions 
of the AEC Act and the Atomic Energy 
Control Regulations, C.R.C., 1978, c.365 
(AEC Regulations). 


The control of nuclear materials 
provides assurance that Canada’s national 
policies and international commitments 
relating to the non-proliferation of nuclear 
weapons and other nuclear explosive 
devices are met. This is carried out by 
licence conditions, and by controlling the 
import and export of such materials in co- 
operation with other federal government 
agencies, according to safeguards policies 
enunciated by the Canadian government. 


The AECB maintains a 
laboratory in Ottawa in 
support of its compliance 
program. 


ORGANIZATION 


THE BOARD 


The Atomic Energy Control Board 
consists of five members and is referred to 
as “the Board.” The President of thé Board, 
whois the-Chief Executive Officer of the 
AECB, is the only full-time member. The 
President of the National Research Council 
of Canada is an ex officio member of the 
Board. (Annex I shows Members of the 
Board.) 


The Board met 10 times during the 
reporting period: six times at the AECB 
headquarters in Ottawa, Ontario, and one 
time each in Saint John, New Brunswick; 
Oshawa, Ontario; Kincardine, Ontario; and 
Saskatoon, Saskatchewan. 


THE STAFF 


The AECB staff organization (shown in 
Annex II) comprises the President’s Office, 
the Secretariat, the Directorate of Reactor 
Regulation, the Directorate of Fuel Cycle 
and Materials Regulation, the Directorate of 
Research and Safeguards, the Directorate 
of Analysis and Assessment, and the 
Directorate of Administration. 


The staff implements the policies of 
the Board and makes recommendations to 
the Board concerning the issuing of 
licences, and other regulatory matters. As 
of March 31, 1991, there were 316 persons 
on strength: 259 in Ottawa, 54 at site and 
regional offices and three on secondment 
to international agencies. 


The functions of corporate 
management and corporate policy 
development are carried out by the 
Executive Committee, which consists of the 
President and the senior officer of each of 
the six organizational units shown in 
Annex I. 


The President is the Chief Executive 
Officer of the AECB; he supervises and 
directs the work of the organization. 

A Legal Services Unit (three lawyers 
seconded from the Department of Justice), 
an Official Languages Adviser and a 
Medical Liaison Officer report to him. 


Through the President, the Board 
receives advice from two independent 
committees — the Advisory Committee on 
Radiological Protection and the Advisory 
Committee on Nuclear Safety — composed 
of technical experts from outside the 
AECB. They advise on generic issues and 
are not involved with licensing actions. 
During the reporting period, the 
Committees met a total of nine times. 
(Annexes III and IV list membership of the 
two Advisory Committees. ) 


Through the Medical Liaison Officer, 
the President receives advice from medical 
advisers on matters relating to the medical 
surveillance of atomic radiation workers. 
The advisers are senior medical officers — 
nominated by the provinces, Atomic 


Analyses of samples 
taken during complian 
inspections are 
undertaken at the AEC! 
laboratory. 


CB staff members at 
inadian nuclear 
nerating stations 

eck for radiation 
ntamination during 
ular inspections of 
> facilities. 


Energy of Canada Limited, the Department 
of National Defence, and Health and 
Welfare Canada — who are appointed by 
the Board under the AEC Regulations. 
(Annex V lists the Medical Advisers.) 


The Secretariat is responsible for the 
functions of Secretary to the Board, the 
Office of Public Information and the 
Advisory Committee Secretariat. It also is 
responsible for corporate planning, co- 
ordination of policy development, 
implementation of internal audit and 
program evaluation plans, as well as 
liaison with provincial, federal and 
international agencies, including the 
Minister’s office. Administration of the 
Nuclear Liability Act and compliance with 
the provisions of the Access to Information 
Act and the Privacy Act rest with the 
Secretariat. 


The Directorate of Reactor 
Regulation is responsible for the 
regulation of power and research reactors, 
heavy water plants, and for examining the 
qualifications of reactor operators. 


The Directorate of Fuel Cycle and 
Materials Regulation is responsible for 
the regulation of uranium mines, mills, 
refineries and conversion plants; 
radioactive waste management facilities; 
accelerators, and the use of radioisotopes. 
Additional responsibilities include the 
analytical laboratory facilities and 
compliance inspection services, and 
regulating the transport packaging of 
radioactive materials. 


The Directorate of Research and 
Safeguards is responsible for the initiation 
and management of projects in the 
mission-oriented research and support 
program that is designed to provide 
information for use in the AECB’s 
regulatory functions. The Directorate also 
administers the implementation of 
domestic and international nuclear 
materials safeguards programs, and the 
Canadian Safeguards Support Program. 


The Directorate of Analysis and 
Assessment is responsible for the detailed 
review and assessment of the arguments 
submitted by licensees to demonstrate the 
safety of their designs in both normal and 
potential accident situations, the adequacy 
of their quality assurance, and the 
protection from radiation hazards 
threatening both workers and the 
environment. The Directorate is also 
responsible for the development of 
standards and guidelines for radiation 
protection, and for quality assurance. 


The Directorate of Administration 
is responsible for the management and 
administration of the AECB’s human, 
information, financial and physical 
resources. It also has responsibilities 
associated with the training of AECB staff 
and staff of foreign regulatory 
organizations. 


REGULATORY 
REQUIREMENTS — 


All who operate nuclear facilities, or 
use Or possess nuclear materials, must 
conform with the AEC Regulations. 


The AECB maintains regulatory control 

over the following: 

+ power and research reactors 

e uranium mines and mills 

e uranium refining and conversion 
facilities 
fuel fabrication facilities 
e heavy water production plants 
e particle accelerators 
e radioactive waste management 

facilities 


IC also controls the use, sale and 
possession of the following nuclear 
materials: 

e prescribed substances and 
radioisotopes 

e prescribed items 

+ devices and equipment containing 
prescribed substances 


Regulatory control is achieved by 
issuing licences which contain conditions 
that must be met by the licensee. This 
system requires licence applicants to 
submit comprehensive details of the design 
of a proposed facility, its effect on the site 
that is proposed, and the manner in which 
it is expected to operate. AECB staff 
reviews these submissions in detail, using 
existing legislation, and the best available 
codes of practice and experience in 
Canada and elsewhere. The design must 
meet strict limits on the emissions that 
occur in operation and under commonly- 
occurring upset conditions. (Many limits 
are set in co-operation with federal and 
provincial environmental agencies.) In 
practice, these emissions are kept so far 
below the limits that radiation doses to the 
public are insignificant, and are generally 
well within the variability of natural 
background radiation. 


Licensees are also required to identify 
the manner in which a facility may fail to 
operate correctly, to predict what potential 
consequences of such failure may be, and to 
establish specific engineering measures to 
mitigate the consequences to acceptable 
levels. In essence, those engineering 
measures must provide a “defence in depth” 
to the escape of noxious material. Many of 
the analyses of potential accidents are 
extremely complex, covering a very wide 
range of possible occurrences. AECB staff 
expends a considerable effort to review the 
analyses to ensure the predictions are based 
on well established scientific evidence, and 
the defences meet defined standards of 
performance and reliability. 


AECB staff expertise covers a 
considerable range of engineering and 
scientific disciplines, enabling the 
responsible officers to carry out these 
reviews and to interact continuously with 
both licensees and external agencies. In 
addition, the AECB has staff with expertise 
in areas such as radiation health physics, 
hospital radiography, human factors and 
nuclear physics. 


Once ligence is issucd the ACE 
carries out compliance inspections to 
ensure that its requirements are continually 
met. 


The requirements for licensing vary 
from those for nuclear generating stations, 
through the less complex facilities involved 
in fuel production, to the possession and 
use of radioactive sources in medicine, 
industry and research. In all cases, the aim 
is to ensure that health, safety, security and 
environmental protection requirements 
have been recognized and met, so that 
both workers and the public are protected 
from exposure to radiation and the 
radioactive or toxic materials associated 
with the operations. 


The AEC Regulations prescribe the 
maximum permissible doses of ionizing 
radiation and also the maximum 
permissible exposures to radon daughters. 
The limits specified are based on biological 
and scientific information, including advice 
collected and analyzed over many years, 
and the recommendations of international 
bodies, in particular the International 
Commission on Radiological 
Protection (ICRP). The industry-averaged 
health risk resulting from the application of 
the dose limits is no greater than the 
average risk of fatal accidents in industries 
with high standards of safety. However, 
the AECB assumes that there is no 
threshold below which there are no 
harmful effects, and subscribes to the 
principle that all doses should be kept as 
low as reasonably achievable, social and 
economic factors being taken into account. 


ICRP Main Commission members (1. to r.) Dr. C. Meinhold, 
Dr. R. Clark and Chairman, Dr. D. Beninson presented the ICRP’s 
latest recommendations at a seminar organized by the AECB. 


During the reporting period, further 
progress was made toward revising the 
AEC Regulations and developing new ones 
to reflect the current state of the nuclear 
industry, public concerns and scientific 
knowledge. Draft revisions were cleared 


by the Board and are being reviewed by 
the government’s Office of Privatization 
and Regulatory Affairs. 


As with essentially all nations 
having radiation-related activities, 
the AEC Regulations are based on the 
recommendations of the ICRP. 


The current ones are based on 
recommendations made in 1959 and 1977. 
New ICRP recommendations, supporting 
lower dose limits, are based on more 
recent research carried out on the survivors 
of the bombing of Hiroshima and 
Nagasaki, and other sources. 


The AECB is developing revised 
regulations that would be consistent with 
the new ICRP recommendations. These 
will have a significant effect on the 
operations of many licensed activities, in 
particular uranium mines, hospitals and 
radiographers. An extensive public 
consultation process is being followed in 
the development of these regulations. An 
analysis of the possible socio-economic 
impact of the proposed revisions is also 
being carried out, as required by the 
federal government’s regulation-making 
process. 


In addition to the AEC Regulations, the 
AECB issues regulatory documents in the 
form of Regulatory Guides and Regulatory 
Policy Statements. These further define the 
requirements and criteria that the AECB 
expects to be met for specific nuclear 
operations. Regulatory documents, prior to 
being issued formally, are made public as 
Consultative Documents. These may also 
be referred to one or both of the Advisory 
Committees for review. 


NUCLEAR 
FACILITIES 


The AEC Regulations require a nuclear 
facility to be operated in accordance with a 
licence issued by the AECB. 


Belore a licence is issued, the 
applicant must meet criteria established by 
the AECB for the siting, construction and 
operating stages. The AECB evaluates 
information provided by the applicant 
concerning the design and the measures to 
be adopted to ensure that the facility will 
be constructed and operated in accordance 
with acceptable levels of health, safety, 
security and environmental protection. 


Throughout the lifespan of the facility, 
the AECB monitors its operation to verify 
that the licensee complies with the AEC 
Regulations and the conditions of the 
licence, 


At the end of its useful lifespan, a 
facility must be decommissioned in a 
manner that is acceptable to the AECB 
and, if required, the facility site must be 
restored to unrestricted use or managed 
until the site no longer presents a hazard 
to health, safety, security or the 
environment. 


POWER REACTORS 


AS OF March 31.1991, there were 
20 power reactors with a licence to 
operate: four Bruce “A” and four Bruce “B” 
reactors near Kincardine, Ontario; four 
Pickering “A” and four Pickering “B” 
reactors near Toronto, Ontario; two at 
Darlington near Bowmanville, Ontario; one 
at Gentilly near Trois-Rivières, Quebec; 
and one at Point Lepreau near Saint John, 
New Brunswick. (Annex VI lists power 
reactor licences.) 


Construction and commissioning 
activities continue at the four-unit 


Darlington nuclear power plant. On 
October 29, 1990, a second reactor there 
achieved a self-sustaining chain reaction 
for the first time, and achieved 100% of full 
design power during the year. 


Two unexpected problems have been 
encountered at the operating reactors. The 
first was a crack in the shaft of the 
200-tonne generator rotor. This was 
replaced with a modified rotor. The second 
problem was unusual defects in the reactor 
fuel, the cause of which was still under 
investigation at year end. On the positive 
side, most systems (e.g. reactor power 
control, emergency shutdown systems, 
steam turbines) are functioning very 
satisfactorily. 


A tritium removal facility is also 
located at the site of the Darlington 
reactors. This facility is designed to remove 
radioactive tritium from the heavy water 
used in reactors in order to reduce the 
hazards to the operating staff, and the 
release of radioactive material to the 


Resident AECB project 
officers are located at a 
nuclear power stations. 


atmosphere. It has been licensed for 
operation since 1987; however, the early 
period was devoted to commissioning 
trials and a long outage period to correct 
design deficiencies. The facility was 
returned to normal operation in June 1990, 
and is now operating in accordance with 
the design objectives. 


The AECB maintains a staff at each of 
the power reactor stations to ensure that 
licensees comply with the AEC Regulations 
and licences issued by the Board. A total 
of 23 engineers and scientists were posted 
on a full-time basis at reactor sites. In 
addition to inspecting to ensure safe 
construction, commissioning, operation 
and maintenance of the reactors, these 
specialists investigate any unusual events 
at the reactors. 


An AECB project officer inspects a power plant component. 


The AECB considers that the 
construction and operation of nuclear 
power reactors in Canada has been 
acceptably safe. 

One measure of the safety of 
reactor operation is the radiation dose 
that workers receive. Approximately 
9,000 workers were exposed to radiation 


10 


at the reactors during the 1990 calendar 
year. They received a total dose of 

17.4 person-sieverts, for an average dose 
of 1.9 millisieverts. Of the approximately 
9,000 workers exposed to radiation, 

56 received.a dose im excess of 

20 millisieverts. (This compares favorably 
with experience in other countries.) These 
results are similar to the results in the 
previous year, with the exception that the 
number of workers who received a dose in 
excess of 20 millisieverts was much higher 
(56 compared to 14). Of these 56, there 
were six workers who received a dose in 
excess of the legal limits (30 millisieverts in 
a three-month period, or 50 millisieverts in 
a year). 


These six radiation overexposures 
occurred at the Point Lepreau station early 
in 1990, when a worker surreptitiously 
added radioactive heavy water to a drink 
machine. In addition, one part-time worker 
acquired a whole body dose in excess of 
5 millisieverts, the annual dose limit for 
members of the public. The highest 
exposure received was 138 millisieverts. In 
connection with this incident, an employee 
of the New Brunswick Electric Power 
Commission was convicted in October, 
1990, of administering a noxious 
substance. 


The previous year, three workers 
received radiation doses in excess of the 
legal limits during a single incident at the 
Pickering station. After investigating the 
event, the AECB initiated a prosecution of 
Ontario Hydro under the AEC Act. Ontario 
Hydro was convicted on four charges and 
fined. 


A second measure of the safety of 
reactors is the amount of radioactive 
material that is discharged to the 
environment, resulting in radiation doses 
to the general public. Discharges have 


been very low at all reactors. The resulting 
maximum annual dose to people living 
near the reactors is too low to measure 
directly and, therefore, is calculated. It 
varies from 0.001 millisievert for people 
near the Point Lepreau reactor (0.012% of 
the public dose limit), to 0.044 millisievert 
for people at the boundary of the 
Pickering station (less than 1% of the 
public dose limit). These results are similar 
to results in previous years and are 
comparable with experience in other 
countries. 


_ Although the AECB judged that reactor 
operation had been acceptably safe, 
Operation was not uneventful. In the 1990 
calendar year, there were over 670 unusual 
events recorded at the operating reactors, 
of which more than 150 required a formal 
report to the AECB. The unusual events 
ranged from minor spills of radioactive 
heavy water to malfunction of a reactor 
power control system that resulted in large 
power oscillations within the reactor. For 
each significant event, the AECB ensures 
that the underlying causes are understood 
and that necessary corrective action is 
taken by the operators. 


Replacement of all the pressure tubes 
in Unit 3 at the Pickering station was 
completed, and the AECB is monitoring 
the unit's return to operation after an 
outage of almost two years. The condition 
of the pressure tubes in Pickering Unit 4 
was examined and the AECB authorized 
continued operation until 1992, at which 
time the reactor will be shut down for 
complete replacement of all pressure 
tubes. The AECB is continuing to require 
very extensive monitoring to ensure that 
other Canadian reactors will be taken out 
of service and retubed if the pressure tubes 
are no longer suitable for continued 
operation. The corrosion of the pressure 


tubes, combined with sagging due to 
incorrect installation of support rings, can 
result in high local concentrations of 
zirconium hydride and eventual failure, as 
occurred at Pickering in 1983. The results 
of monitoring in the past year have 
indicated that the corrosion process is 
proceeding somewhat more slowly than 
previously estimated. 


AS required by the AECB, tests of the 
massive containment structures were done 
at the Pickering, Point Lepreau and 
Gentilly reactors. The tests involved 
pressurizing the buildings to their full 
design pressure to demonstrate that they 
could prevent the escape of unacceptable 
amounts of radioactive material if an 
accident should occur. The Point Lepreau 
reactor building performed very well and 
that at Gentilly was acceptable, although 
minor improvements are required. The 
tests at Pickering, however, resulted in 
unexpected failure of expansion joints in 
the concrete structure. As an acceptable 
short term solution, the joints were 
repaired; the AECB is requiring that the 
joints be replaced by a redesigned version. 


In addition to the staff located at the 
reactor sites, the AECB has a staff of 
specialists in Ottawa. In co-operation with 
the site staff, these specialists review the 
design, construction, commissioning and 
safety analyses of all reactors to verify that 
the performance, quality and reliability of 
key components and plant systems are 
adequate to assure safety. 


Sixteen members of the AECB staff 
audit the training and knowledge levels of 
key operational staff in charge of power 
reactors through detailed written and oral 
examinations. In addition, some 
examinations are carried out using full- 
scope simulators. From time to time, AECB 
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staff also reviews, on a selective basis, The AECB is continuing its review of 


training programs conducted by licensees the design and construction aspects of a 

for operating staff. This system of 10 MW reactor, Maple-X10, to be built at 
examinations and related activities Chalk River. The conceptual design of a 

represents a major regulatory check to 10 MW building heating reactor, SES—10, 
ensure that only highly competent is also under preliminary review. 


personnel assume the responsibilities of 


Shift Supervisor or Control Room Operator URANIUM MINE FACILITIES 


at a power reactor. 
As of March 31, 1991, companies 


RESEARCH REACTORS licensed under the Uranium and Thorium 
Mining Regulations, SOR/88-243, were 

As of March 31, 1991, there were eight located in Labrador, Ontario, Saskatchewan 
operating research reactors in Canadian and the Northwest Territories. These 
universities: four in Ontario, two in companies carried out activities such as 
Quebec, and one each in Nova Scotia and operating mines and mills (Mining Facility 
Alberta. There was also an operating Operating Licence), developing 
research reactor at the Saskatchewan underground test mines (Underground 
Research Council saskatoon..and atthe Excavation Licence), delineating ore bodies 
Nordion International Incorporated facility (Mining Facility Removal Licence) and 
in Kanata, Ontario. Seven of these maintaining properties undergoing 
10 reactors are of the type known as decommissioning (Decommissioning 


SLOWPOKE-2, designed by Atomic Energy Licence). 
of Canada Limited (AECL). The facility in 
Hamilton, Ontario, is a 5 MW pool-type 
reactor, and the remaining two are 
subcritical assemblies. (Annex VII lists 
research reactor licences.) 


With the exception of the reactor in 
Hamilton, all of the research reactors ate 
very low-power facilities that are 
inherently safe. Operation has been 
conducted in an acceptable manner with 
no unsafe events in the reporting period. 


The AECL research facilities at Chalk 
River, Ontario, and Pinawa, Manitoba, are 
licensed by the AECB. These facilities, During a trip to northern Saskatchewan to meet with 


which include large research reactors, have community representatives, Board members 
in the past been inspected by the AECB Dr. A.J. Bishop (1) and Dr. R.N. Farvolden toured 


staff on a relatively infrequent basis. The ne igre? 

frequency of inspections was increased in 

1990, in line with AECB objectives to The continuing depressed market price 
improve regulatory control of nuclear for uranium resulted in industry wide 
activities. production cut-backs. The two uranium 
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mine operators in Elliot Lake, Ontario, Rio 
Algom Limited and Denison Mines Limited, 
announced reductions in activities. Rio 
Algom shut down its Quirke and Panel 
mines, while Denison substantially reduced 
its work force. Rio Algom started some 
preliminary decommissioning work at the 
Quirke and Panel mines. This preliminary 
work consisted mainly of salvaging 
operations, aimed at selling material and 
equipment. The AECB limited such work 
in order not to prejudice any of the 
options that exist for decommissioning the 
tailings areas at the facilities. The company 
informed the AECB that full 
decommissioning proposals would be 
submitted after the end of the reporting 
period. 


In Saskatchewan, Midwest Joint 
Venture and Minatco issued their 
Environmental Impact Statements for 
comment. Amok Limited, Cluff Lake, an 
operating facility, submitted a proposal for 
the extension of operations at the 
Dominique-Janine open pit mine. All these 
proposals are under review by the AECB. 
Urangesellschaft Canada Limited requested 
a suspension of the federal environmental 
review process regarding its Northwest 
Territories property to gather more 
baseline data. An Environmental Impact 
Statement is currently being prepared by 
Cameco Corporation on behalf of the 
McArthur River Joint Venture. Cameco has 
proposed that this project be referred to 
the federal environmental review process 
in the near future. 


Cigar Lake Mining Corporation 
completed sinking a 510-metre deep shaft 
and, during the reporting period, 
developed two levels from the shaft, one 
above and one below the ore body, to 
enable testing of mining methods. Test 
mining will be completed in late 1991. 


Both the Midwest Joint Venture and the 
Cigar Lake Mining Corporation projects 
represent the first time that underground 
mining of high-grade uranium ores has 
been tried. As such, the test-mining results 
are being, and will be used to develop the 
radiation protection practices that will be 
required for the full production mines. 
The AECB is following this work closely. 


The tailings management area at the 
Key Lake operation in Saskatchewan is not 
functioning as originally predicted. 
Extensive and unforeseen ice formation 
(permafrost) has occurred in the tailings 
mass. The licensee continues to conduct 
extensive site investigations and tests in 
order to satisfy the AECB’s 
decommissioning requirements. A dyke 
was built to divide the tailings 
management facility into two sections to 
control the placement of tailings and 
thereby allow one area at a time to thaw. 


Cameco Corporation’s Rabbit Lake mill 
has been shut down since 1989, during 
which time extensive cleanup and 
modifications have been made. Mining of 
ore at the B=Zone Pit has been:completed, 
and waste rock material is being placed 
into the excavation. The AECB is 
discussing the decommissioning plans for 
this pit with the licensee. Preparation to 
start test mining at Eagle Point is 
continuing. 


AECB licences issued to mining 
companies limit the concentrations of 
contaminants that the licensees are 
permitted to discharge in their effluent. 
During the reporting period, there were six 
instances where a limit (for alkalinity) was 
violated, and approximately 42 other 
instances where a single sample exceeded 
a limit. Two monthly samples for total 
suspended solids exceeded a limit, 
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resulting in the closure of a portion of an 
operation. (More than 10,000 effluent 
analyses were performed by the licensees 
and the AECB during the reporting 
period.) 


There was one mining fatality at Rio 
Algom’s Stanleigh Mine during the 
reporting period. This was investigated by 
the Mining Health and Safety Branch of the 
Ontario Ministry of Labor, and was 
followed by a Coroner’s inquest. 


No mine or mill workers were 
reported as exceeding any maximum 
permissible radiation doses or exposures in 
the reporting period. 


Five non-operating uranium mine 
facilities were undergoing the process of 
decommissioning during the reporting 
period. At the Beaverlodge/Dubyna facility 
in Saskatchewan, assessment of the 
decommissioning work performance is 
continuing. The initial five-year monitoring 
period expired in 1990, and a submission 
is expected from the licensee proposing 
either abandonment approval or a 
continued monitoring period. In Ontario, 
Kerr Addison Mines requested 
abandonment approval for its Agnew Lake 
facility. The AECB approved this request, 
the approval to be effective when the 
relevant leases have expired or been 
validly surrendered. 


At Conwest Exploration’s Madawaska 
facility near Bancroft, Ontario, most of the 
decommissioning work has been 
completed to the satisfaction of the AECB. 
Some outstanding items remain. 


In view of the shift in uranium mining 
to Saskatchewan, the Board decided to 
open a regional office in Saskatoon in the 
summer of 1991, from which the regulation 
of all uranium mines will be managed. 
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Annex VIII lists uranium mine and mill 
licences, permits and approvals. 


URANIUM REFINING AND 
CONVERSION FACILITIES 


Uranium concentrate (yellowcake), 
which results from the milling operations, 
is refined into uranium trioxide (UO3). Of 
the total quantity of UO3 produced, 
approximately a quarter of the product 
goes into the production of uranium 
dioxide (UOz2), fuel for CANDU reactors, 
while the remainder is converted into 
uranium hexafluoride (UFo) for export to 
countries with uranium enrichment 
facilities. There are no enrichment plants in 
Canada. 


Cameco owns and operates the only 
two refining and conversion facilities in 
Canada. The facility at Blind River, Ontario, 
refines yellowcake into UO3. The UO; is 
sent to the Port Hope, Ontario, conversion 
facility, where it is converted into UO2 
powder or UF6. 


The total uranium in air emissions 
from the Blind River refinery tripled in 
comparison with 1989. The increase 
resulted from a single accidental release on 
May 16-17, 1990. This event lead the AECB 
to suspend the operating licence for the 
facility from May 18 to 25, while the 
circumstances of the release were 
investigated, and changes to prevent a 
recurrence were identified and put in 
place. AECB staff met with representatives 
of the Mississauga First Nation Band, 
whose reserve lies near the refinery, and 
the Town of Blind River on May 24, to 
explain how the release had occurred and 
what its impacts were. The estimated dose 
to any person due to the accident was less 
than 1 microsievert. 


The overall doses to members of the 
public from the Blind River facility’s 
uranium emissions to the environment 
remained below 0.05 millisievert for 
the year (less than 1% of the public 
dose limit of 5 millisieverts per year). 
The average dose to refinery workers 
was 1.4 millisieverts, which is 2.8% of 
the occupational dose limit. 


During the reporting period, the Port 
Hope conversion facility had three plants 
operating (West Uranium Hexafluoride 
Plant, UO2 South Plant and Depleted 
Uranium Metals Plant). The depleted 
uranium metal produced is primarily used 
in industry for radiation shielding and 
balance weights in aircraft. With respect to 
the emissions from the combined Cameco 
plant operations in Port Hope, the 
estimated dose for the most exposed 
member of the public was 0.25 millisievert 
(5% of the public dose limit). The average 
worker exposure was approximately 
0.5 millisievert (1% of the occupational 
limit). 


Annex IX lists uranium refinery and 
conversion facility licences. 


FUEL FABRICATION FACILITIES 


The uranium dioxide powder 
produced at Cameco’s conversion facility 
in Port Hope is sent to fuel fabrication 
plants where it is pressed into pellets and 
eventually assembled into fuel bundles. 
The finished bundles are used by Ontario 
Hydro, Hydro-Québec and the New 
Brunswick Electric Power Commission in 
their CANDU reactors. 


During the reporting period, there 
were three fuel fabrication facilities 
licensed to operate: one owned by Zircatec 
Precision Industries Inc. in Port Hope, and 


two by General Electric Canada, in Toronto 
and Peterborough, Ontario. 


The exposure to the public at the plant 
boundary from these operations is 
estimated at approximately 0.01 millisievert 
per year (0.2% of the public dose limit). 
The average worker exposure was 
approximately | millisievert (2% of the 
occupational limit of 50 millisieverts per 
year). 


Zircatec was prosecuted by the AECB 
for failing to have certain of its atomic 
radiation workers undergo a medical 
examination as required under section 17 
of the AEC Regulations. The company 
pleaded guilty to six of the seven charges 
laid, and was fined a total of $18,000. 


Annex IX lists fuel fabrication facility 
licences. 


HEAVY WATER PLANTS 


Deuterium oxide (heavy water) is 
essential for the operation of the CANDU 
nuclear reactor, where it is used to 
moderate the fission reaction and as a 
coolant to transfer heat from the fuel. It is 
defined as a prescribed substance and thus 
is subject to regulation by the AECB. 
Although no radiation hazards result from 
the production of heavy water, the process 
uses large quantities of hydrogen sulphide, 
a highly toxic gas. Licensing conditions 
require heavy water production plants to 
be engineered and maintained to contain 
this gas, and that they have adequate 
safety and emergency systems. 


During the reporting period, there was 
one hydrogen sulphide/sulphur dioxide-to- 
air emission that exceeded the regulatory 
limit by a minor amount; there were no 
hydrogen sulphide-to-water discharges that 
exceeded the limits. 
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Routine compliance inspections during 
the reporting period indicated satisfactory 
operation. 


As of March 31, 1991, one heavy water 
plant was licensed to operate at the Bruce 
Nuclear Power Development near 
Kincardine, Ontario. One construction 
approval was in effect for another plant at 
the Bruce Nuclear Power Development; 
this facility, however, remained in a 
“mothballed” condition. 


PARTICLE ACCELERATORS 


A particle accelerator is a machine that 
creates and controls a beam of subatomic 
particles. This beam is produced by 
electrical and magnetic fields to generate 
ionizing radiation or radioisotopes for 
research, medical, analytical and 
commercial purposes. Those machines 
capable of producing atomic energy 
require licensing by the AECB for their 
installation, operation and 
decommissioning. 


During the reporting period, the 
following four accelerator incidents 
occurred, none of which resulted in any 
significant exposure to workers or the 
public: 


e Start-up of a medical accelerator was 
attempted with a technologist in the 
treatment room. The licensee has since 
instituted improved operating 
procedures that were required by the 
AECB: 

On disassembling a delayed neutron 
oil well logging tool, the operator 
discovered the accelerator tube, which 
contained a tritium target, had been 
broken. Bioassays of the involved 
workers demonstrated that the 
resultant tritium uptake was negligible. 
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e During a routine inspection, an AECB 
inspector discovered that as a result of 
construction in the area adjacent to a 
medical accelerator treatment room, 
part of the required earth shielding 
berm was being removed. The 
excavation was halted until suitable 
radiation protection measures were 
instituted. 

When a licensee reported that a 
medical accelerator was being 
operated under a Construction 
Approval, rather than the required 
Operating Licence, the licensee was 
directed to cease operation until the 
AECB requirements were satisfied and 
an appropriate licence was issued. An 
investigation indicated that the 
accelerator was operated in a safe 
manner during the short period 
between installation and the AECB 
directive. 


As of March 31, 1991, there were 
18 accelerator licences or construction 
approvals issued for research facilities, two 
for production facilities, 32 for medical 
facilities and four for commercial facilities. 
Some licences authorize more than one 
ACCeleratOn. 


RADIOACTIVE WASTE 


ds del 


Nuclear facilities (except heavy water 
plants) and users of prescribed substances 
produce radioactive waste. The AECB 
regulates the management of radioactive 
waste to ensure that it causes no hazard to 
the health and safety of persons, or to the 
environment. 


The radioactive content of the waste 
varies with the source. Management 
techniques, therefore, depend on the 
characteristics of the waste. As of 
March 31, 1991, there were 16 licensed 
waste management facilities in operation: 
10 in Ontario, two in Quebec, two in 
Alberta, one in Saskatchewan and one in 
New Brunswick. In addition, there were 
waste management facilities associated 
with the Chalk River Laboratories in 
Ontario, the Whiteshell Research 
Establishment in Manitoba, and uranium 
mining/milling operations. 


REACTOR WASTE 


Spent fuel from a power reactor is 
highly radioactive and remains so for a 
long time. It is stored either underwater in 
large pools at the reactor site, or in dry 
concrete containers until a permanent 
storage or disposal facility becomes 
available. 


During the reporting period, scoping 
meetings were held by the panel 
set up in accordance with the Federal 
Environmental Assessment and Review 
Process Guidelines Order to carry out a 
public review of a concept for disposal of 
high-level reactor wastes deep in rock 
formations. This review is expected to 
continue for several years. The AECB made 
a presentation to the panel’s scoping 
meeting, and is preparing to participate 
further in this public review, and to 
evaluate the Environmental Impact 


Statement to be issued by Atomic Energy 
of Canada Limited. The level of detail of 
the AECB work is relatively low due to the 
fact that a facility licence is not being 
sought at this time. More intensive review 
will be required if the public review 
confirms the concept, and if a site is to be 
chosen and developed. 


The fuel from the Douglas Point, 
Gentilly 1 and NPD reactors, all now 
permanently shut down, is stored dry in 
welded steel containers inside concrete 
“silos” until a permanent disposal facility is 
available. In each case, the reactor and 
associated facilities have been partially 
decommissioned and are now ina 
“storage-with-surveillance” mode. 
Typically, the wastes from the 
decommissioning are stored within the 
reactor facility in a variety of ways 
appropriate to the hazard of the wastes. 


Other less intensely radioactive wastes 
resulting from reactor operations are stored 
in a variety of structures in waste 
management facilities located at reactor 
sites. Prior to storage, the volume of the 
wastes may be reduced by incineration, 
compaction or baling. There are also 
facilities for the decontamination of parts 
and tools, laundering of protective 
clothing, and refurbishment and 
rehabilitation of equipment. 


On June 4, 1990, Board members met 
in Saint John, New Brunswick, for a public 
meeting concerning storage of fuel 
irradiated in the Point Lepreau generating 
station. The existing storage pool is nearly 
full, and the New Brunswick Electric 
Power Commission proposed that, rather 
than build another pool, it would use the 
“silo” dry storage technology that was used 
for fuel from the Douglas Point, Gentilly 1 
and NPD reactors. The Board was satisfied 


17 


that the potentially adverse environmental 
impacts were insignificant, and it judged 
that public concern did not warrant 
referring the proposal for a panel review 
under the Federal Environmental 
Assessment and Review Process Guidelines 
Order. The proposal, therefore, was 
approved. 


REFINERY WASTE 


In the past, waste from refineries and 
conversion facilities were managed by 
means of direct in-ground burial. This 
practice has been discontinued. The 
volume of waste produced has been 
greatly reduced by recycling and reuse of 
the material. The same volume of waste 
now being produced is drummed and 
stored in warehouses pending the 
establishment of an appropriate disposal 
facility. 


The seepage and runoff from the 
waste management facilities where direct 
in-ground burial was practiced continues 
to be collected and treated prior to 
discharge. 


RADIOISOTOPE WASTE 


A number of waste management 
facilities process and manage the wastes 
that result from the use of radioisotopes for 
research and medicine. In general, these 
facilities collect and package waste for 
shipment to approved storage sites. In 
some cases, the waste is incinerated or 
allowed to decay to insignificant 
radioactivity levels, and then discharged 
into the municipal sewer system or 
municipal garbage system. 
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HISTORIC WASTE 


The federal government has 
commissioned the Low-Level Radioactive 
Waste Management Office to undertake 
certain initiatives with respect to 
accumulations of so-called “historic” waste 
(low-level radioactive wastes that 
accumulated prior to AECB regulation) in 
the town of Port Hope, Ontario, in 
anticipation of its ultimate transfer to an 
appropriate disposal facility. As a 
consequence, the Office has consolidated 
some waste accumulations and established 
temporary holding facilities for wastes 
uncovered during routine excavation 
within the town. The activities of the 
Office are being monitored by the AECB 
and, where appropriate, licences have 
been issued for particular waste 
accumulations. 


As part of its efforts with respect to 
historic wastes, the federal government 
established a Siting Task Force with a 
mission to attempt to identify, in a co- 
operative and non-confrontational manner, 
a community in which a disposal facility 
could be built to receive the low-level 
radioactive waste from in and around the 
town of Port Hope. During the reporting 
period, the AECB collaborated closely with 
the Siting Task Force, providing technical 
information about wastes, radioactive 
waste management technologies, and 
regulatory requirements with respect to 
disposal facilities. 


The disposal facility, when sited and 
built, will also receive the radioactive 
waste currently in the Port Granby waste 
management facility in Newcastle, Ontario. 
This material was put directly into the 
ground, in a site on top of bluffs 
overlooking Lake Ontario, over a 30-year 
period, until the AECB ordered that the 
practice cease. The AECB has also issued a 
directive that the site be decommissioned. 


Because of ongoing public interest in 
this facility and in the status of plans to 
move the waste in it to a disposal 
repository, the Board held a public 
meeting in Newcastle, on December 12, 
1990, to hear the views of town Officials, 
local residents and the licensee. 


URANIUM MINE/MILL WASTE 


Information on uranium mine/mill 
waste is reported under the heading 
“Uranium Mine Facilities” (page 12). 


Annex X lists radioactive waste 
management licences. 
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While in Kincardine, 
Ontario, for a Board 
meeting, Dr. P.O. Pet 
and Dr. A.J. Bishop 
visited the waste 
management factilitie 
the Bruce Nuclear Pc 
Development. 


NUCLEAR 
MATERIALS 


 laboratotry staff 
rtook 2,800 

ical and 
chemical 
urements on 

les taken during 
ctions of 

isotope licensees. 


Persons wishing to possess, sell or use 
nuclear materials must obtain a licence 
from the AECB. The information required 
to support applications for such licences is 
less detailed and complex than for a 
nuclear facility, but the applicant must 
satisfy the AECB that the proposed activity 
will be conducted in accordance with the 
requirements of the AEC Regulations and 
the licence conditions. 


The use of nuclear materials is 
widespread across Canada, and it is the 
AECB’s responsibility to regulate the 
packaging of such materials for shipment. 


PRESCRIBED SUBSTANCES 


During the reporting period, there 
were approximately 30 companies holding 
Prescribed Substance Licences involving 
the use of uranium, thorium and heavy 
water. The type of activities licensed 
ranged from possession and storage to 
sampling and analyses, and for use as 
shielding, aircraft balance weights and 
calibration devices. 


The average dose to workers for most 
of these operations was less than 
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0.5 millisievert, or 1% of the occupational 
limit. The estimated public dose did not 
exceed 0.1 millisievert, which is less than 
2% of the public dose limit. 


RADIOISOTOPES 


Radioisotopes are used widely in 
medicine for diagnostic and therapeutic 
purposes, and in industry for radiography, 
gauging and oil tracing. Licences are 
required for these applications. The use of 
radioisotopes in certain devices such as 
smoke detectors and tritium exit signs, 
where the quantity is small and the device 
is designed to contain the radioisotope 
safely, is exempted from user licensing. 


As of March 31, 1991, there were 
3,893 radioisotope licences in effect. 
Distribution by user-type is shown below. 


During the reporting period, 2,574 
inspections of radioisotope users were 
carried out. These inspections identified 
1,210 major infractions — violations of the 
AEC Regulations or licence conditions that 
could directly have affected radiation 
safety; and 1,790 infractions — deficiencies 
in compliance with the licence conditions 
that did not directly affect radiation safety. 
These violations led to 114 investigations; 
the results were six stop-work orders and 
the undertaking of seven prosecutions. 
Two individuals were successfully 


prosecuted; cases are pending against 
three companies and two individuals. 


More intensive effort on each 
inspection and follow-up activities have 
resulted in a 10% reduction in the number 
of inspections, but an increase in the 
thoroughness of inspections. 


The AECB administers an examination 
for persons wishing to become Qualified 
Operators in industrial gamma 
radiography. During the reporting period, 
222 persons passed from a total of 340 
exams written. As anticipated, the 
percentage of successful candidates 
increased due to the recent publication of 
an AECB study guide (that is specifically 
written to prepare candidates for the 
exam) and the introduction of a $235 
registration fee. 


During the reporting period, 45 
radioisotope incidents were reported to the 
AECB, none of which represented a 
significant radiation hazard. There were 
eight small sources that were lost, eight 
cases of localized laboratory 
contamination, 16 gauges that were 
damaged during use, one gauge was found 
in a waste disposal site, one source could 
not be retrieved from an oil well, three 
gauges were stolen, two devices were 
found to be defective, one case where 
procedures were not followed, one leaking 
source, and four cases where there was 
inadequate control of a radiography site. In 
each case, appropriate corrective actions 
have been taken by the licensee. 


There were four cases of doses to 
atomic radiation workers in excess of the 
quarterly dose limits, seven exposures in 
excess of the annual limits and four cases 
are still under investigation. The annual 
dose limit was not exceeded by any of the 
workers who exceeded the quarterly limit. 


Because of a radiography incident, one 
refinery worker was exposed to a dose in 
excess of the limit for members of the 
public and, as a result, the industrial 
radiographer involved was successfully 
prosecuted for violating the AEC 
Regulations. 


The AECB is very concerned about 
these overexposures, all of which resulted 
from industrial radiography operations. As 
a result, the AECB is participating in the 
preparation of international safety 
standards for exposure devices. As well, 
procedures have been put into place to 
notify the AECB of Qualified Operators 
who are accumulating doses at a rate 
which would exceed the annual limit if 
they continued to be exposed at the same 
rate for the entire year. 


PACKAGING AND TRANSPORTATION 


The AECB controls the packaging, 
preparation for shipment and receipt of 
radioactive materials through the 
administration of the Transport Packaging 
of Radioactive Materials Regulations, 
SOR/83-740 (TPRM Regulations). As well, 
the AECB advises Transport Canada about 
the requirements for the carriage of 
radioactive materials. 


The revision of the 7PRM Regulations, 
to comply with the 1990 edition of the 
International Atomic Energy Agency’s 
Regulations for the Safe Transport of 
Radioactive Materials, is under review. 
While the new requirements are in effect 
for air and sea by virtue of the 
International Civil Aviation Organization’s 
Technical Instructions for the Safe 
Transport of Dangerous Goods By Air, and 
the International Maritime Dangerous 
Goods Code, respectively, interim changes 
were made to the 7PRM Regulations to 
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permit the 1990 IAEA requirements as an 
alternative to facilitate international 
shipments to and from Canada. 


During the reporting period, the AECB 
issued 120 package and shipment 
certificates, which included: nine Special 
Arrangements, 67 Endorsements of Foreign 
Certificates, 42 Canadian Origin Package 
Certificates and two Special Form 
Certificates. As well, there were 120 
certificates current, including 64 Canadian 
and 56 Endorsements of certificates from 
six countries. 


No record of the total number of 
shipments is kept. However, from a 
previous survey, the estimated number of 
transported packages containing 
radioactive material is in the order of 
750,000 per year. During the reporting 
period, there were 12 reported transport 
events where radioactive material was, or 
was suspected of being, involved in 
incidents or accidents. This is a decrease of 
50% from the previous period. No 
explanation can be offered for this 
decrease. Over the period 1979 to 1990, 
there were 234 reported incidents, or an 
average of 20 per year. 


Of the 12 incidents that occurred in 
this reporting period, only one was 
significant and that was based on the 
degree of contamination spread rather than 
the hazard. On a truck’s arrival at an 
Ottawa terminal, it was discovered that an 
international shipment of radioactive 
carbon 14 powder had broken open 
during the road transport from Mirabel 
Airport, in Quebec. Before the nature of 
the incident was fully realized, low-level 
contamination had been spread throughout 
the warehouse, involving 15 employees, 
vehicles and other goods. Some 
contamination was spread off-site. AECB 
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inspectors responded quickly and verified 
the clean-up. No significant health 
detriment is anticipated. 


Of the remaining 11 incidents, one 
involved a localized surface dose rate above 
the regulatory limits from a package being 
returned to Canada, three involved the loss 
of packages during transport but later 
recovered, three involved vehicles in 
accidents or fires with no damage to the 
packages, two involved false alarms on 
“wet” packages, one involved the on-site 
burial of two packages containing very 
small amounts of radioactive material 
because of a train wreck, and one involved 
the puncture of a freight container, with no 
loss of contents, during unloading of a ship. 


GEES FD 


AECB staff members inspect a package 
containing radioactive carbon 14 for leaks 
after it was revealed that the container had 
been damaged during transportation 


from Mirabel Airport. 


COMPLIANCE 
MONITORING 


The AECB verifies that licensees 
comply with the AEC Regulations and the 
conditions of licences, in a variety of ways: 


e there are 26 inspectors located 
at nuclear power reactor sites and 
in the Elliot Lake, Ontario, 
mining area. Their prime role 
is to carry Out inspections and 
maintain surveillance over the licensed 
facilities in these locations; 

e staff from divisions concerned 
with licensing of facilities carry out 
inspections; 

e the AECB requires, as a licence 
condition, that the licensee provide it 
with periodic reports and notices of 
abnormal occurrences; and 


Regular compliance inspections, involving on- 
site and regional inspectors, ensure that 
licensees comply with the conditions of their 
licence as well as AEC Regulations. 


e there are four regional offices 
located in Calgary, Alberta; 
Mississauga and Ottawa, Ontario; 
and Laval, Quebec. These offices were 
staffed with 18 inspectors whose 
primary purpose is to carry out 
compliance inspections of the 
2,892 licensees across Canada, who 
held altogether 3,893 licences. 


To support its compliance program, 
the AECB maintains a laboratory in 
Ottawa, that has the capability of carrying 
out analyses of samples taken during 
compliance inspections of radioisotope 
licensees. During the reporting period, 
laboratory staff undertook approximately 
2,800 chemical and radiochemical 
measurements performed on a large 
variety of samples. Approximately 500 field 
instruments used by the AECB inspectors 
are supplied, serviced and calibrated by 
this laboratory. 
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REGULATORY 
RESEARCH 


The AECB administers a mission- 
oriented research program to support its 
regulatory activities. This research is 
contracted out. 


The objectives of the program are to 
produce pertinent information that will 
assist the AECB in making correct, timely 
and credible decisions. Where appropriate, 
joint programs are undertaken with other 
government departments or agencies to 
maximize value for money expended, and 
to benefit from similar research. 


During the reporting period, the total 
amount spent on mission-oriented 
regulatory research was $2.728 million. 
The program, structured to cover the many 
aspects of the AECB’s regulatory activities, 
is divided into mission objects. The 
proportion of funding spent by mission 
object is shown at right. 


Final reports resulting from research 
contracts are available to the public. 
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Dr. Alice Stewart of 
Birmingham 
University in the 
U.K., a renowned 
expert in the field of 
radiation-induced 
cancers, presented a 


seminar at the AECB 


offices in Ottawa. 


SAFEGUARDS 
AND SECURITY 


The AECB continued its activities in 
the area of safeguards against the 
proliferation of nuclear weapons at both 
the international and national levels, 
through the administration of bilateral 
agreements covering nuclear co-operation 
with 28 countries. The AECB supports 
Canadian bilateral nuclear co-operation 
and non-proliferation interests by assisting 
External Affairs and International Trade 
Canada with the negotiation and 
administration of related bilateral 
agreements. 


AECB staff works with International 
Atomic Energy Agency (IAEA) inspectors 
who are authorized to carry out 
inspections of nuclear facilities in Canada, 
pursuant to a safeguards agreement. This 
agreement is for the exclusive purpose of 
verification that Canada is meeting its 
obligations under the Treaty on the Non- 
Proliferation of Nuclear Weapons. In 
fulfilling its obligations, the AECB 
submitted 565 reports involving 12,961 
transactions to the IAEA during the 
reporting period. At the end of the period, 
approximately 21,703 tonnes of nuclear 
material was accounted for by the AECB, 
subject to IAEA inspections. 


In addition, the AECB administers a 
program for research and development in 
support of IAEA safeguards. This program, 
known as the Canadian Safeguards 
Support Program, assists the IAEA to 
improve safeguards approaches and 
techniques, and to develop safeguards 
equipment. The transfer of technological 
developments is facilitated by experts who 
are supplied to the IAEA and supported by 
the Program. The AECB contribution to 
the Program for the reporting period was 
$3.2 million. 


On the national level, the AECB, in co- 
operation with External Affairs and 
International Trade-Canada, exercised 
control over the export of nuclear 
materials, equipment and technology to 
ensure that exports are consistent with 
Canadian nuclear non-proliferation and 
export control policy. The AECB also 
controlled the import of nuclear materials. 
Proposed exports and imports of nuclear 
items are evaluated taking into account 
any applicable requirements relating to 
bilateral nuclear co-operation agreements, 
IAEA safeguards, health, safety and 
security. During the reporting period, 

411 export licences and 135 import 
licences were issued. 


Staff carried out periodic inspections of 
nuclear facilities to verify compliance with 
the Physical Security Regulations, 
SOR/83-77. 


The distribution, by final destination, 
of quantities of Canadian natural uranium 
that were exported during the 1990 
calendar year, subject to authorizations 
issued by the AECB, is shown below. 
These exports total 8,648 tonnes. 


2 Uranium Exports 


Destination - ‘Tonnes 


| United States of America | 4,035 
eee _ 2,005 
_ United eno = ere 
| Fence CC _ _ 100 
Republic of hore 550 
Sweden : 25> 
Federal Republic of ee 220 
Finland ~~ oD 
Total 8,648 
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INTERNATIONAL 
ACTIVITIES 


The scope of international discussions 
on nuclear safety has grown: in recent 
years, reflecting increased post-Chernobyl 
concern about trans-frontier risks. The 
experience and expertise of the AECB give 
Canada a major influence in the 
development of international safety 
guidelines. 


Dr. Hans Blix (1), Director General of the IAEA, 
met with AECB President Dr. René J.A. Lévesque 
to discuss mutual interests. 
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AECB staff participate in activities of 
the International Atomic Energy Agency 
(IAEA), the Nuclear Energy Agency of the 
Organization for Economic Co-operation 
and Development, and other international 
organizations concerned with the peaceful 
uses of nuclear energy. During the 
reporting period, staff continued to take 
part in committees, working groups and 
technical meetings that dealt with a wide 
range of topics, which included: 
preparation and revision of safety codes 
and standards for nuclear facilities and for 
radiation protection in the nuclear 
industry; review of the international 
regulations for safe transport of radioactive 
materials; siting, design and operation of 
nuclear facilities; international nuclear 
safeguards; and the physical protection of 
nuclear facilities. 


During the reporting period, AECB 
staff provided technical assistance to the 
Korean regulatory agency with respect to 
the Canadian designed Wolsung reactor, to 
Belgium with respect to reactor control 
software, to the German regulatory agency 
with respect to the management of 
uranium tailings in the eastern region of 
the country, and to Columbia, where a 
safety evaluation of an irradiator facility is 
being carried out on behalf of the IAEA. 


The AECB is also actively involved in 
the exchange of nuclear safety and 
regulatory information with other foreign 
regulators, and has formal agreements on 
such matters with the American, French 
and British nuclear regulatory agencies. 


PUBLIC 
INFORMATION 


Information services are provided by 
the Office of Public Information (OPD, 
which responds to enquiries from the 
public and the news media, and issues 
news releases, notices and information 
bulletins. The OPI also publishes and 
distributes reports of the AECB’s mission- 
oriented research and those prepared by 
the Board’s Advisory Committees, as well 
as other information about the regulator’s 
role and responsibilities. 


The AECB operates a public 
documents room within the OPI at its 
Ottawa headquarters. Licences and other 
documents relating to regulatory activities, 
and minutes of Board meetings with 
supporting documentation, are available 
there for public viewing. 


A catalogue of publications is 
published each year. Anyone may have 
their name placed on the mailing list for 
this publication, as well as for news 
releases, consultative documents 
(proposed regulations and policies), the 
quarterly journal Reporter, the Annual 
Report and Board minutes. 


During the reporting period, the 
Office of Public Information received 


1,022 requests for documents, and sent out 


7,811 in response. 


In the past two years, the AECB has 
paid particular attention to the information 
needs of communities that host or are 
located near nuclear facilities. Between 
June and December 1990, the Board held 
public information meetings in Saint John, 
New Brunswick; Ontario’s Bruce 
Township; Bécancour, Quebec; Wollaston 
Lake, Saskatchewan; and Newcastle, 
Ontario. As a follow-up to the Bécancour 
visit, an AECB question-and-answer 
brochure was delivered to each household 
in the region. 


After approximately one year of 
operation, the AECB information office in 
Bowmanville, Ontario, was closed as it did 
not appear to be serving the needs of the 
community. As an alternative, to facilitate 
access to information for this and other 
communities, the AECB let it be known 
that it would accept collect telephone calls, 
and efforts were made to place appropriate 
documentation in public libraries. 


In other communications initiatives, a 
15-minute video program about the AECB 
was prepared and distributed nationally, 
and the OPI moved to a store-front 
location on the ground floor of the Ottawa 
headquarters building. 


The AECB’s Office of Public Information 
supplied over 7,800 documents in response 
to more than 1,000 requests. 
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CORPORATE 
ADMINISTRATION 


The Directorate of Administration is 
responsible for the management and 
administration of human, information, 
financial and physical resources, as well as 
accommodation, office services, 
procurement and travel. The Directorate is 
also responsible for official languages, 
department security, and for administration 
of the Conflict of Interest and Post- 
Employment Code. 


COST RECOVERY 


A program of cost recovery was begun 
on April 1, 1990, with the coming into 
force of the AECB Cost Recovery Fees 
Regulations (SOR/90-190). AECB costs are 
recovered through fees charged for 
licences and permits. Publicly funded 
health care and educational institutions as 
well as federal departments and agencies 
are exempted from the fees, the related 
costs being covered by Parliamentary 
appropriation. 


TRAINING CENTRE 


During the reporting period, a Training 
Centre was established within the 
Directorate to provide training and expert 
assistance to foreign nuclear regulatory 
organizations. The Training Centre will 
become operational during the next fiscal 
year, with a total staff of three full-time 
persons. In addition, the Training Centre 
will make use of existing AECB resources, 
as necessary, to fulfill its responsibilities. 
For the most part, AECB staff training 
activities will also be co-ordinated through 
the Training Centre. 


NUCLEAR LIABILITY 


The AECB is responsible for the 
administration of the Nuclear Liability Act, 
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designating nuclear installations and, with 
the approval of Treasury Board, 
prescribing the amount of basic insurance 
to be maintained by the operator. (Annex 
XI lists the designated installations and the 
amounts of basic insurance prescribed.) 


During the reporting period, the AECB 
actively assisted the Department of Energy, 
Mines and Resources in its newly acquired 
policy role with respect to the Act, in its 
reviewing and updating the Act, and in its 
taking the lead role in defence of a court 
action that has been launched against the 
Act. 


The plaintives in this action are 
seeking to have the principal provision of 
the Act declared invalid, alleging that the 
Act is beyond the legislative competence 
of Parliament and that it contravenes the 
Canadian Charter of Rights and Freedoms. 


The review and update of the Act that 
has been initiated by the Department is 
consistent with renewed interest and 
efforts in the international nuclear 
community toward improved legislation 
and international agreements in the area of 
third-party liability that have stemmed, for 
the most part, from the Chernobyl . 
accident. 


OFFICIAL LANGUAGES 


The AECB’s Official Languages 
Program Report, describing its activities 
and resource utilization, is presented 
annually to Treasury Board. The action 
plan to implement the new Official 
Languages Act is being pursued. 


FINANCIAL STATEMENT 


The audited financial statement for the 
fiscal year ending March 31, 1991, is 
shown in Annex XII. 
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ORGANIZATION OF THE AECB 


ANNEX II 
MARCH 31, 1991 


President and Chief Executive Officer 


Advisory Committee on Radiological Protection 
Advisory Committee on Nuclear Safety 


Legal Services Unit 
Medical Liaison Officer 
Official Languages Adviser 


Secretariat 

Secretary to the Board 

Office of Public Information 
Planning and Coordination Section 
Advisory Committee Secretariat 


Directorate of Reactor Regulation 
Power Reactor Division “A” 

Power Reactor Division “B” 
Operator Certification Division 
Studies and Codification Division 


Directorate of Fuel Cycle and Materials Regulation 
Uranium Facilities Division 

Waste and Impacts Division 

Compliance Services and Laboratory Division 
Radioisotopes and Transportation Division 


Directorate of Analysis and Assessment 
Safety Evaluation Division (Analysis) 

Safety Evaluation Division (Engineering) 
Components and Quality Assurance Division 
Radiation and Environmental Protection Division 


Directorate of Research and Safeguards 
Research and Support Division “A” 

Research and Support Division “B” 
Non-Proliferation, Safeguards and Security Division 


Directorate of Administration 
Training Centre 
Personnel Section 


Finance Section 
Information Management Section 
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Chairman: 
Chairman: 


General Counsel: 


Secretary General: 


Chief: 
Chief: 
Chief: 


Director General: 
Manager: 
Manager: 
Manager: 
Manager: 


Director General: 
Manager: 
Manager: 
Manager: 
Manager: 


Director: 
Manager: 
Manager: 
Manager: 
Manager: 


Director: 
Manager: 
Manager: 
Manager: 


Director: 
Deputy Director: 
Director: 

Chick 

Chief: 

Chief: 


R.J.A. Levesque 


B.CrLentle 
R.E. Jervis 


P.A. Barker 
E. Callary 
P.E. Hamel 


J.G. McManus 
J.G. McManus 
ELM opence 
L.C: Henry 
P.E- Hamel 


Z. Domaratzki 
B.R. Leblanc 
M. Taylor 

R.A. Thomas 
B.M. Ewing 


J.W. Beare 
T.P. Viglasky 
GCA ae 
C.M. Maloney 
W.R. Brown 


J.G. Waddington 
P.H Wigfull 
G.J.K. Asmis 

T.J. Molloy 

R.M. Duncan 


J.D. Harvie 
Ril Ferch 
H. Stocker 
J.R. Coady 


J.P. Marchildon 
D.B. Sinden 

J.P. Didyk 

B.R. Richard 
W.E. Gregory 
W.D. Goodwin 


ADVISORY COMMITTEE ON | ANNEX 
D 7" ROIECHONT 


IBM Ge Lene Head, Department of Radiology 
(Chairman) Vancouver General Hospital 
Vancouver, British Columbia 


Dr. A.M. Marko Former Assistant to the Vice-President, Health Sciences (retired) 
(Vice-Chairman) AECL Research 
Chalk River, Ontario 


Dr, J.E. Aldrich Director, Research and Development 
Cancer Treatment and Research Foundation 
Halifax, Nova Scotia 


Dr. A. Arsenault Head, Department of Nuclear Medicine 
Institut de cardiologie de Montréal 
Montreal, Quebec 


Mrs. K.L. Gordon Radiation Safety Office 
Health Sciences Centre 
Winnipeg, Manitoba 


Dr D J/Gorman Director, Office of Environmental Health and Safety 
University of Toronto 
Toronto, Ontario 


Dr. J.R. Johnson Manager, Health Physics Department 
Batelle Pacific Northwest Laboratories 
Richland, Washington, U.S.A. 


Mrs. D.P. Meyerhof Chief, Environmental Radiation Hazards Division 
Bureau of Radiation and Medical Devices 
Health and Welfare Canada 
Ottawa, Ontario 


DraD Ka Myers Former Associate Director, Health Sciences Division (retired) 
AECL Research 
Chalk River, Ontario 


Mr. M.R. Rhéaume Division Head, Radiation Protection, Health and Safety 
Hydro-Québec, Gentilly Nuclear Power Station 
Gentilly, Quebec 


Mr. R. Wilson Former Director, Health and Safety Division (retired) 
Ontario Hydro 
Toronto, Ontario 


Dik. lenis | Chairman, Advisory Committee on Nuclear Safety 
(ex officio) Professor of Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 


Mir Ps Goveite Atomic Energy Control Board 
(Scientific Secretary) 


ADVISORY COMMITTEE ANNEX IV 
ON NUCLEAR SAFETY 


MARCH 31, 1991 


Dre Ke ervis 
(Chairman) 


Dr. A. Pearson 


(Vice-Chairman) 


Dr. A. Biron 


Di Yahi Giron 


Dr N.C. Lind 


Dr. O.R. Lundell 


Derek. |; McCallum 


Mr. J.A.L. Robertson 


Dr Jat, Rogers 


Mr. N.L. Williams 


DrJB Lente 
(ex officio) 


Mr. R.J. Atchison 
(Scientific Secretary) 
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Professor of Nuclear and Radiochemistry 
University of Toronto 
Toronto, Ontario 


Former Director (retired) 

Electronics, Instrumentation and Control Division 
AECL Research 

Chalk River, Ontario 


Assistant Dean of Research and Graduate Studies 
Ecole polytechnique 
Montreal, Quebec 


Assistant to the Rector 
Université Laval 
Quebec, Quebec 


Professor of Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Professor, Department of Chemistry 
York University 
Downsview, Ontario 


Dean Emeritus of Graduate Studies 
University of Saskatchewan 
Saskatoon, Saskatchewan 


Consultant 
(Formerly with AECL Research) 
Deep River, Ontario 


Professor of Mechanical Engineering 

Department of Mechanical and Aeronautical Engineering 
Carleton University 

Ottawa, Ontario 


Former Manager (retired) 

Power Systems Sales and Engineering 
General Electric Canada Inc. 
Peterborough, Ontario 


Chairman, Advisory Committee on Radiological Protection 
Head, Department of Radiology 

Vancouver General Hospital 

Vancouver, British Columbia 


Atomic Energy Control Board 


MEDICAL 


ADVISERS © 


Medical Adviser 
Dr. J.R. Martin 
DraDeloms 
Dreaisas Aquino 
Dr. A.J. Johnson 


Drs. Gilfin 
Drv J.C: Wallace 


(to be nominated) 
Dr. M.H. Finkelstein 


Dr I. Redekop 
DiePeroarsiicld 


Dr. D. Walter 


(to be nominated) 


Dir RAeCopes 


ibinge TOME 
Dr 4G;Catton 
Dr S.S- Mohanna 


Captain (N) R.C.D. Climie 


eee eee hep per 


Dr. A.M. Marko 
Dr.) Laweeks 
Dr. R.J. Hawkins 


Mr. J.P. Goyette 
(Scientific Secretary) 


* AECB Medical Liaison Officer 


ANNEX V 
MARCH 31, 1991 


Nominating Body 
Newfoundland and Labrador Department of Labor 


Prince Edward Island Department of Health and Social Services 


Nova Scotia Department of Health 


New Brunswick Department of Health and Community Services 


Quebec Department of Health and Social Services 
Ontario Ministry of Labor 


Manitoba Department of Health 


Saskatchewan Department of Health 


Alberta Department of Community and Occupational Health 


British Colombia Department of Health 


Health and Welfare Canada 


Department of National Defence 


AECL Research 


Atomic Energy Control Board 
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POWER REACTOR 


ANNEX VI 


MARCH 37, 1991 


HPENCÉPARE 


Facility and Location 
(Licensee) 


Pickering Generating Station “A” 
Pickering, Ontario 
(Ontario Hydro) 


Bruce Generating Station “A” 
Tiverton, Ontario 
(Ontario Hydro) 


Pickering Generating Station “B” 
Pickering, Ontario 
(Ontario Hydro) 


Gentilly 2 Nuclear Power Station 
Gentilly, Quebec 
(Hydro-Québec) 


Point Lepreau Generating Station 
Point Lepreau, New Brunswick 
(New Brunswick Electric Power 
Commission) 


Bruce Generating Station “B” 
Tiverton, Ontario 
(Ontario Hydro) 


Darlington Generating Station “A” 
Bowmanville, Ontario 
(Ontario Hydro) 


Type and Number 
of Units/Capacity 


CANDU-PHW 
4 x 500 MWe) 


CANDU-PHW 
4 x 750 MWe) 


CANDU-PHW 
4 x 500 MWe) 


CANDU-PHW 
600 MWe) 


CANDU-PHW 
600 MWe) 


CANDU-PHW 
4 x 840 MWe) 


CANDU-PHW 
850 MW(e), Unit 2 
850 MWe), Unit 1 
2 x 850 MWe) 


1976 


1982 


1982 


1982 


1984 


1989 
1990 


MW(e) — megawatt (nominal electrical power output) 

PER. Reactor Operating Licence (Permis d'exploitation de réacteur) 
PHW pressurized heavy water 

PROL Power Reactor Operating Licence 

RCL Reactor Construction Licence 

ROL Reactor Operating Licence 


34 


Current Licence 


Number 


ROL 4/90 


ROL 7/90 


ROL 8/90 


PER 10/90 


ROL 12/90 


PROL 14/89 


PROL 15/90 
PROL 13-1/90 
RCL 1/81 


Expiry Date 


1991.09.30 


1992.10.51 


1991.09.30 


1992.06.30 


1992.06.30 


LOO Oe! 


1992.05.31 
19920551 


RESEARCH REACTOR 


ÉRONGÉS 


ANNEX VII 


MARCH 31, 1991 


Licensee and Location Type and Number Start-Up Current Licence 

of Units/Capacity Number Expiry Date 
University of Toronto subcritical 1958 RROL 6/90 1995.03.31 
Toronto, Ontario assembly 
McMaster University swimming pool hy, RROE 1789 1992.06.30 
Hamilton, Ontario 5 MW(t) 
Ecole polytechnique subcritical 1974 PERR 9/90 1D OS 0 See 
Montreal, Quebec assembly 
University of Toronto SLOWPOKE-2 1976 RROL 64/89 1994.06.30 
Toronto, Ontario 20 kW(t) 
Ecole polytechnique SLOWPOKE-2 1976 PERR 9A/89 1994.06.30 
Montreal, Quebec 20 kW(t) 
Dalhousie University SLOWPOKE-2 1976 ROL 2/88 1991.06.30 
Halifax, Nova Scotia 20 kW(t) 
University of Alberta SLOWPOKE-2 Le ROL 1/89 1994.01.31 
Edmonton, Alberta 20 kW(t) 
Saskatchewan Research Council SLOWPOKE-2 1981 ROL «2/89 1994.01.31 
Saskatoon, Saskatchewan 20 kW(t) 
Nordion International Inc. SLOWPOKE-2 1984 ROL 9/88 19910751 
Kanata, Ontario 20 kW(t) 
Royal Military College of Canada SLOWPOKE-2 1935 RROL 20/89 1994.06.30 
Kingston, Ontario 20 kW(t) 
kW) — kilowatt (thermal power) 
MW(t) — megawatt (thermal power) 
PERR — Research Reactor Operating Licence (Permis d'exploitation de réacteur de recherche) 
ROL — _ Reactor Operating Licence 
RROL — Research Reactor Operating Licence 
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URANIUM MINE/MILL 
FACILITIES LICENCES 


ANNEX VIII 
MARCH 31, 1991 


Facility and Location 


Capacity 


Current Licence 


(Licensee) Number Expiry Date 
Chutf takembPiase vt 1,500,000 kg/a uranium MFOL-143-3  1991.09.30 
Saskatchewan 
(Amok Ltd.) 
Collins Bay B-Zone 5,400,000 kg/a uranium MFOL-162-1 1992.10.31 
Saskatchewan 
(Cameco) 
Denison Mines 10,900 t/d mill feed MFOL-112-8 1991.09.30 
Elliot Lake, Ontario 4,000 t/a acid raffinate 
(Denison Mines Ltd.) 900 t/a limed raffinate 

12,000 m?*/a yttrium 
Kevalake 5,700,000 kg/a uranium MFOL-164—0 1991.10.01 
Saskatchewan 
(Cameco) 
Panel Mine 3,000 t/d mill feed MFOL-120-5 1991.10.31 
Elliot Lake, Ontario 
(Rio Algom Ltd.) 
Quirke Mine 6,350 t/d mill feed MFOL-108-7  1991.04.30 
Elliot Lake, Ontario 5,000 t/a acid raffinate 
(Rio Algom Ltd.) 
Stanleigh Mine 6,000 t/d mill feed MFOL-136-3  1991.04.30 
Elliot Lake, Ontario | 
(Rio Algom Ltd.) 
Stanrock Mine 3,800 t/d ore MFOL-135—2 1990.09.30 
Elliot Lake, Ontario 
(Denison Mines Ltd.) 
Cigar Lake Lands underground exploration MFEL-152-1 1991.07.31 
Saskatchewan 
(Cigar Lake Mining Corp.) 
Midwest Joint Venture underground exploration MFEL-161-0 


Saskatchewan 
(Denison Mines Ltd.) 
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URANIUM MINE/MILL 
FACILITIES LICENCES 


ANNEX VIII 
CONTINUED 


Facility and Location 
(Licensee) 


Capacity 


Current Licence 
Number Expiry Date 


Kitts—Michelin Facility 
Labrador 
(Western Canadian Mining Corp.) 


Project Wolly 
Saskatchewan 
(Minatco Ltd.) 


Kiggavik (Lone Gull) Project 
Baker Lake Area 

Northwest Territories 
(Urangesellschaft Canada Ltd.) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Ltd.) 


Beaverlodge Mining Operations 
Beaverlodge, Saskatchewan 
(Cameco) 


Dawn Lake 
Saskatchewan 
(Cameco) 


Dubyna Mine 
Uranium City, Saskatchewan 
(Cameco) 


Madawaska Mine 
Bancroft, Ontario 
(Madawaska Mines Ltd.) 


ore removal 


ore removal 


ore removal 


decommissioning 


and close-out 


decommissioning 


decommissioning 


decommissioning 


decommissioning 


ORP—150-0 LOOV AOS 


ORP-148-2 1994.07.31 


MFRL-157—2 1993.06.14 


DCOA=132-0 


MFDL-340-0 


MFDL-343-0 


MFDL-340-0 


DA 1590 


DA — Decommissioning Approval 


DCOA — Decommissioning and Close-Out Approval 
MFDL — Mining Facility Decommissioning Licence 


MFEL — Mining Facility Excavation Licence 
MFOL — Mining Facility Operating Licence 
MFRL — Mining Facility Removal Licence 
ORP — Ore Removal Permit 

kg/a — kilogram per year 

m’/a — cubic metre per year 

t/a — tonne per year 

t/d — tonne per day 
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REFINERY AND FUEL 


FABRICATION PLANT LICENCES — 


ANNEX IX 
MARCH 31, 1991 ; 


Licensee and Location 


General Electric Canada Inc. 
Peterborough, Ontario 


General Electric Canada Inc. 
Toronto, Ontario 


Earth Sciences Extraction Co. 


Calgary, Alberta 


Cameco 
Blind River, Ontario 


Cameco 
Port Hope, Ontario 


Zircatec Precision Industries Inc. 


Port Hope, Ontario 


Capacity 
(tonnes/year uranium) 


1,000 (fuel bundles) 


1,050 (fuel pellets) 


70 (uranium oxide 
compounds) 


18,000 (UO3) 


10,000 (UF5) 

3,000 CUF4) 

2,000 CU) — (depleted 
metal and alloys) 

3,800 (UO2z) 


: 1,000 (ADU) 


900 (fuel pellets 
and bundles) 


Current Licence 


Number 


FFOL-222-2 


FFOL-221-2 


FFOL-209-7 


FFOL-224-1 


FFOL-225-1 


FFOL-223-1 


Expiry Date 


19921251 


1992212251 


1992:FP50 


1991021 


1992402291 


19911231 


FFOL — Fuel Facility Operating Licence 
ADU  —  ammonium di-uranate 

U — uranium 

UF4 — uranium tetrafluoride 

UFs6 — uranium hexafluoride 

UO2 — uranium dioxide 

UO; — uranium trioxide 
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WASTE MANAGEMENT 


BONES 


Facility and Location 
(Licensee) 


Treatment/ 
Type of Waste 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Ltd.) 


Gentilly Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Ltd.) 


Point Lepreau Solid Radioactive 

Waste Management Facility 
Point Lepreau, New Brunswick 
(New Brunswick Electric Power 
Commission) 


Edmonton, Alberta 
(University of Alberta) 


storage of old solid wastes 
from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and 
storage of wastes from Ontario 


Hydro nuclear generating stations 


storage of old solid waste 
from Douglas Point Generating 
Station (no new waste) 


storage of old solid wastes from 
Gentilly 2 Nuclear 
Power Station 


storage of old solid wastes from 
Gentilly 1 Nuclear Power 
Station (no new waste) 


storage of solid wastes 
from Point Lepreau 
Generating Station 


incineration of low level 
combustible liquid wastes 


and storage of aqueous and solid 


wastes from the 
University and Edmonton area 


ANNEX X 
MARCH 31, 1991 


Current Licence 


Number Expiry Date 
WFOL-320-8 = 1992.05.31 
WFOL-314-6 =: 1992.05.31 
WFOL-332-2 1991.06.30 
WFOL-319-5  1992.06.30 
WFOL-331-2 1991.06.30 
WFOL-318-6 1993.01.31 
WFOL-301-7  1992.11.30 


(continued p. 40) 
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WASTE MANAGEMENT 


Leckie 


ANNEX X 
CONTINUED 


Facility and Location Treatment/ Current Licence 
(Licensee) Type of Waste Number Expiry Date 
Port Granby, Ontario storage of wastes from Cameco WFOL-—338-2 1992.01.31 
Newcastle, Ontario refinery and chemical treatment of 
(Cameco) drainage and run off water 
Suffield, Alberta storage of old solid wastes from WFOL-307-5 1993.01.31 
(Department of National Defence) military activities 
Toronto, Ontario storage and handling of wastes WFOL-310-8 1991.05.31 
(University of Toronto) from the University and Toronto 

area 
Welcome, Ontario storage of old wastes from WFOL-339-1 = 1991.12.31 
(Cameco) previous Cameco Port Hope 

operations and chemical treatment 

of drainage and run off water 
Central Maintenance Facility handling of waste from WFOL-323-4 = 1991.05.31 
Bruce Nuclear Power Development decontamination of equipment and 
Tiverton, Ontario tools, and general maintenance 
(Ontario Hydro) activities at BNPD 
Mississauga, Ontario storage and handling of wastes WFOL-335-1 : 11991:03 31 
(Monserco Limited) from the Toronto area 
Saskatoon, Saskatchewan storage and handling of wastes WFOL-336-1  1991.10.31 
(University of Saskatchewan) from the University and Saskatoon 

area 
Tunney’s Pasture storage of solid waste from the WFOL-334-1  1991.12.31 
Ottawa, Ontario partial decommissioning program 
CAE) 
NPD Waste Management Facility storage of solid waste from the WFOL-342-0  1991.04.30 


Rolphton, Ontario 
(AECL) 


partial decommissioning program 


WFOL — Waste Management Facility Operating Licence 
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NUCLEAR LIABILITY 
BASIC INSURANCE COVERAGE | 


ANNEX XI 
MARCH 31, 1991 


Facility 
(Licensee) 


Basic Insurance 


Bruce Generating Station “A” (Ontario Hydro) 

Bruce Generating Station “B” (Ontario Hydro) 

Darlington Generating Station (Ontario Hydro) 

Gentilly 2 Nuclear Power Station (Hydro-Québec) 

Pickering Generating Station “A” and “B” (Ontario Hydro) 

Point Lepreau Generating Station (New Brunswick Electric Power Commission) 
Port Hope Refinery (Cameco) 

Port Hope Fuel Fabrication Plant (Zircatec Precision Industries Inc.) 
Research Reactor (McMaster University) 

SLOWPOKE Reactor (University of Alberta) 

SLOWPOKE Reactor (Dalhousie University) 

SLOWPOKE Reactor (Nordion International Inc.) 

SLOWPOKE Reactor (Ecole polytechnique) 

SLOWPOKE Reactor (Saskatchewan Research Council) 


SLOWPOKE Reactor (University of Toronto) 


$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$4,000,000 
$2,000,000 
$1,500,000 
$500,000 
$500,000 
$500,000 
$500,000 
$500,000 


$500,000 
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To the Atomic Energy 
and ce 


Ottawa. Canada 
7 24, 1991 
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ANNEX XII 
CONTINUED 


1990 


$14,578,480 
475,136 
5,223,/87 
2,299,689 
1,570,040 
1,418,926 
667,333 
283,446 
441,796 
310,450 

. 132,022 
_ 1930 


27,409,035 


2100 
88317 
200,549 
125,285 
37280 
2,892,433 


5 


A _ 
RO 60.987 
0 2,000 

mn oo. 162 

Z40Gl C77 63,149 

S133 122, 2,123 $30,395,319 


oe ‘DB, Sinden : | 
. Senior Financial Oticer 


: 43 


D non t through 1 the linister 


i he obj ie of the rae 


_ Fees me on i 
activities. These includ c 


basis. 


b) Revenue ee 


deducted from ee ee 


+ 


ANNEX XII 
_ CONTINUED 


_ 317,000 | 
1,916,309 
30,458,468 
63,149 


‘ 30,395,319 
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5. Liabilities — — | 
At year end the amounts of liabilities are as follo 


a) Accounts. payable _ 
Payables at year end. _ 
‘Payments : on due date 
Contractors, > holdbacks: a . 


salaries oe - —=——_—smss 


b) Oe: oe. 
Vacation pay 
Begs termination benefits 


13 weeks pay. 


6. Licences Provided Free of Charge 


on. soil. The remaining $300, 000 oe … seeking dam: 
settlement resulting from the resolution of these actions will be paid from the € 


8. Related Party Transactions 


AECB administers a special program jointly cath ome aes oft Ca le 
development in support of the safeguards program of the International Atomic ner, 
charged $1, 900, ane (1990 - — 150, ae to this IDE . 
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ANNEX XII 
CONCLUDE 


with the 1991 presentation. 
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Minister of Energy, Mines 
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Sir: 


I have the honour to present to you the attached Annual Report of the 
Atomic Energy Control Board for the year ending March 31, 1992. This 
report has been prepared and is submitted in accordance with the Atomic 
Energy Control Act, section 21(1). 


On behalf of the Board, 


René J.A. Lévesque 
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PRESIDENT’S 
MESSAGE 


In 1991, no worker received a dose of 
radiation over the annual regulatory limit of 
50 millisieverts. Furthermore, emissions of 
radioactive materials from nuclear power 
plants to the environment were very low, and 
the maximum dose received by people living 
in the vicinity of these facilities was so small it 
could not be measured directly and had to be 
extrapolated. In every case, the dose was well 
below 1 percent of the annual regulatory limit 
of 5 millisieverts. These results compare 
favorably with those of previous years and 
data reported in foreign countries. 


Regulating the nuclear industry is a 
dynamic process that evolves with the 
acquisition of new scientific knowledge and 
the collection and analysis of the best advice. 
During the year, we pursued the overall 
consolidation of the Atomic Energy Control 
Dr. René J.A. Lévesque Regulations and launched a program of public 
consultation concerning the incorporation of 
the new, stricter radiation dose limits 
recommended by the International 
Commission on Radiological Protection. 


Since the Chernobyl] accident, the news 
media in Canada and abroad has frequently 
raised the issue of nuclear power plant safety. 
People are concerned. Better safety measures 
are called for. Demands are made to correct We also believe in the vital importance of 
problems and limit risks. exchanges of information about the safety and 
control of nuclear energy with our foreign 
counterparts. In the end, all Canadians benefit 
from the agreements we have signed with the 
American, British, French, German, Korean 
and Romanian nuclear authorities. Finally, the 
sessions offered by our Training Centre to the 
staff of foreign regulatory agencies allow 
Canada to better contribute to the nuclear 
safety of CANDU reactors abroad. 


How are we doing in Canada? Based on 
the analysis of reports from our permanent 
inspectors at nuclear power stations, we can 
conclude that the operation of Canadian plants 
has not posed undue risk to the health of 
workers and members of the public. We could 
simply have said that their operation was 
perfectly safe, but we deliberately chose not to 
be so categorical, because nuclear power 
plants are not free from incidents. Indeed, this 
annual report mentions a number of problems 
that occurred during the year and the 
corrective measures taken in each case. How 
can we reconcile the good bill of health for the 
nuclear plants and the number of reported 
incidents? The answer comes from evaluating 
each incident in the light of its consequences 


for both the health and safety of workers and Ge Le d 
the public, and the environment. J : Les cores 
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INTRODUCTION 


This, the forty-fifth annual report of the 
Atomic Energy Control Board (AECB), is for 
the year ending March 31, 1992. 


_ Established in 1946 by the Atomic Energy 
Control Act, R.S.C., 1985, c. A-16 (AEC Act), 
the AECB is a departmental corporation 
named in Schedule II to the Financial 
Administration Act, that reports to Parliament 
through the Minister of Energy, Mines and 
Resources. 


The mission of the AECB is to ensure that 
the use of nuclear energy in Canada does not 
pose undue risk to health, safety, security and 
the environment. This is accomplished by 
controlling the development, application and 
use of nuclear energy in Canada, and by 
participating on behalf of Canada in 
international measures of control. 


The AECB administers the Nuclear 
Liability Act, R.S.C., 1985, c. N-28, by 
designating nuclear installations and 
prescribing basic insurance to be carried by the 
operators of such nuclear installations. 


The AECB achieves regulatory control of 
nuclear facilities and nuclear materials through 
a comprehensive licensing system. This 
control also extends to the import and export 
of nuclear materials, and it involves Canadian 
participation in the activities of the 
International Atomic Energy Agency as well 
as compliance with the requirements of the 
Treaty on the Non-Proliferation of Nuclear 
Weapons. The control covers both domestic 
and international security of nuclear materials 
and technology. 


Acknowledgments 


The Board acknowledges the 
assistance it has received from federal 
and provincial departments and agencies 
that, by their participation in matters 
relating to the Board’s regulatory 
activities and by allowing members of 
their staff to act as inspectors and 
medical advisers, have contributed to the 
effectiveness of the Board’s regulatory 
role. It particularly acknowledges the 
valued advice obtained through the 
participation of experts from industry, 
academia and research institutions in the 


work of its Advisory Committees and 


other ad hoc committees. 


REGULATORY 
CONTROL 


The AECB’s licensing system assures that 
nuclear facilities and nuclear materials are 
utilized with proper consideration for health, 
safety, security and protection of the 
environment. The system is administered with 
the co-operation of federal and provincial 
government departments in such areas as 
health, environment, transport and labour. The 
concerns and responsibilities of these 
departments are taken into account before 
licences are issued by the AECB, providing 
that there is no conflict with the provisions of 
the AEC Act, the Atomic Energy Control 
Regulations, C.R.C., 1978, c. 365 (AEC 
Regulations) and the Uranium and Thorium 
Mining Regulations, SOR/88-243. 


The control of nuclear materials provides 
assurance that Canada’s national policies and 
international commitments relating to the non- 
proliferation of nuclear weapons and other 
nuclear explosive devices are met. This is 
carried out by licence conditions, and by 
controlling the import and export of such 
materials in co-operation with other federal 
government agencies, according to safeguards 
policies enunciated by the Canadian 
government. 


AECB inspectors ensure that licensees comply with 
the conditions of their licences. 


The AECB ensures Canadian nuclear power generating facilities are operated safely. 


ORGANIZATION 


The Board 


The Atomic Energy Control Board 
consists of five members and is referred to as 
“the Board.” The President of the Board, who 
is the Chief Executive Officer of the AECB, is 
the only full-time member. The President of 
the National Research Council of Canada is an 
ex officio member of the Board. Annex I 
shows Members of the Board. 


The Board met nine times during the 
reporting period: seven times at the AECB 
headquarters in Ottawa, Ontario, and once 
each in Elliot Lake, Ontario, and Winnipeg, 
Manitoba. 


The Staff 


The AECB staff organization, shown in 
Annex II, comprises the President’s Office, the 
Secretariat, the Directorate of Reactor 
Regulation, the Directorate of Fuel Cycle and 
Materials Regulation, the Directorate of 
Research and Safeguards, the Directorate of 
Analysis and Assessment, and the Directorate 
of Administration. 


The staff implements the policies of the 
Board and makes recommendations to the 
Board concerning the issuing of licences, and 
other regulatory matters. As of March 31, 
1992, there were 334 persons on strength: 269 
in Ottawa at the AECB headquarters, 64 at site 
and regional offices, one on secondment to the 
Canadian Embassy in Vienna and five on 
leave from the AECB working for 
international agencies. 


The functions of corporate management 
and corporate policy development are carried 
out by the Executive Committee, which 
consists of the President and the senior officer 
of each of the six organizational units shown 
in Annex I. 


The President is the Chief Executive 
Officer of the AECB; he supervises and directs 
the work of the organization. A Legal Services 
Unit (three lawyers seconded from the 
Department of Justice), an Official Languages 
Adviser and a Medical Liaison Officer report 
to him. 


Through the President, the Board receives 
advice from two independent committees — 
the Advisory Committee on Radiological 
Protection and the Advisory Committee on 
Nuclear Safety — composed of technical 
experts from outside the AECB. They advise 
on generic issues and are not involved with 
licensing actions. During the reporting period, 
the Committees met a total of 10 times. 
Annexes III and IV list membership of the two 
Advisory Committees. 


Through the Medical Liaison Officer, the 
President receives advice from the AECB’s 
Medical Advisers (who met twice during the 
reporting period) on matters relating to the 
medical surveillance of atomic radiation 
workers. The advisers are senior medical 
officers — nominated by the provinces, 
Atomic Energy of Canada Limited, the 
Department of National Defence, and Health 
and Welfare Canada — who are appointed by 
the Board under the AEC Regulations. 

Annex V lists the Medical Advisers. 


The Secretariat is responsible for the 
functions of Secretary of the Board, the Office 
of Public Information and the Advisory 
Committee Secretariat. It also is responsible 
for corporate planning, co-ordination of policy 
development, implementation of internal audit 
and program evaluation plans, as well as 
liaison with provincial, federal and 
international agencies, including the Minister’s 
office. Administration of the Nuclear Liability 
Act and compliance with the provisions of the 
Access to Information Act and the Privacy Act 
rest with the Secretariat. 


The Directorate of Reactor Regulation 
is responsible for the regulation of power and 
research reactors, heavy water plants, and for 
examining the qualifications of reactor 
operators. 


The Directorate of Fuel Cycle and 
Materials Regulation is responsible for the 
regulation of uranium mines, mills, refineries 
and conversion plants; radioactive waste 
management facilities; accelerators; and the 
use of radioisotopes. Additional responsibilities 
include the analytical laboratory facilities, 
regulating the transport packaging of 
radioactive materials and regulating the 
decommissioning of nuclear facilities. 


The Directorate of Research and 
Safeguards is responsible for the management 
of projects in the mission-oriented research 
and support program that is designed to 
provide information for use in the AECB’s 
regulatory functions. The Directorate is also 
responsible for advising the Department of 
External Affairs and International Trade on 
technical matters relating to the development 
and implementation of Canada’s nuclear-non- 
proliferation and export control policies. The 
Directorate issues licences for the export and 


A multi-Government 
declaration in November 
1945 called for 
international action to 
prevent nuclear weapon 
proliferation, and to 
promote the peaceful use 
of nuclear energy. 
Safeguards inspections by 
AECB staff are a regular 
occurrence at Canadian 
nuclear facilities. 


import of nuclear items. As well, the 
Directorate implements the agreement between 
Canada and the International Atomic Energy 
Agency for the application of safeguards in 
Canada, the Canadian Safeguards Support 
Program and the Physical Security 
Regulations. 


The Directorate of Analysis and 
Assessment is responsible for the detailed 
review and assessment of the arguments 
submitted by licensees to demonstrate the 
safety of their designs in both normal and 
potential accident situations, the adequacy of 
their quality assurance, and the protection 
from radiation hazards threatening both 
workers and the environment. 


The Directorate of Administration is 
responsible for the management and 
administration of the AECB’s human, 
information, financial and physical resources, 
as well as accommodation, office services, 
procurement and travel. It also has 
responsibilities associated with the training of 
AECB staff and staff of foreign regulatory 
organizations, official languages, departmental 
security, and administration of the Conflict 
of Interest and Post-Employment Code. 


REGULATORY 


REQUIREMENTS 


All who operate nuclear facilities, or use 
or possess nuclear materials, must conform 
with the AEC Regulations. 


The AECB maintains regulatory control 
over the following: 


* power and research reactors 

* uranium mines and mills 

¢ uranium refining and conversion facilities 
¢ fuel fabrication facilities 

e heavy water production plants 

e particle accelerators 

e radioactive waste management facilities 

e prescribed substances and items 

e radioisotopes. 


Regulatory control is achieved by issuing 
licences containing conditions that must be 
met by the licensee. This system requires 
licence applicants to submit comprehensive 
details of the design of a proposed facility, its 
effect on the site that is proposed, and the 
manner in which it is expected to operate. 
AECB staff reviews these submissions in 
detail, using existing legislation, and the best 
available codes of practice and experience in 
Canada and elsewhere. The design must meet 
Strict limits on the emissions that occur in 
operation and under commonly-occurring 
upset conditions. (Many limits are set in 
co-operation with federal and provincial 
environmental agencies.) In practice, these 
emissions are kept so far below the limits that 
radiation doses to the public are insignificant, 
and are well within the variability of natural 
background radiation. 


Regulatory control is also achieved by 
setting standards and guidelines that licensees 
must meet. Some are prepared within the 
AECB, such as requirements for special safety 
systems at nuclear power stations or for 
radiation protection. Many others are set by 
provincial authorities, such as those for boilers 
and pressure vessels, and some are industry 
standards, such as those for seismic design. 


Licensees are also required to identify the 
manner in which a facility may fail to operate 
correctly, to predict what the potential 
consequences of such failure may be, and to 
establish specific engineering measures to 
mitigate the consequences to tolerable levels. 
In essence, those engineering measures must 
provide a “defence in depth” to the escape of 
noxious material. Many of the analyses of 
potential accidents are extremely complex, 
covering a very wide range of possible 
occurrences. AECB staff expend a 
considerable effort to review the analyses to 
ensure the predictions are based on well 
established scientific evidence, and the 
defences meet defined standards of 
performance and reliability. 


AECB staff expertise covers a 
considerable range of engineering and 
scientific disciplines, enabling the responsible 
officers to carry out these reviews and to 
interact continuously with both licensees and 
external agencies. 


Once a licence is issued, the AECB 
carries out compliance inspections to ensure 
that its requirements are continually met. 


The requirements for licensing vary from 
those for nuclear generating stations, through 
the less complex facilities involved in fuel 
production, to the possession and use of 
radioactive sources in medicine, industry and 
research. In all cases, the aim is to ensure that 
health, safety, security and environmental 
protection requirements have been recognized 
and met, so that both workers and the public 
are protected from exposure to radiation and 
the radioactive or toxic materials associated 
with the operations. 


The AEC Regulations prescribe the limit 
for doses of ionizing radiation and also the 
limit for exposures to radon daughters. The 
limits specified are based on biological and 
scientific information, including advice 


collected and analyzed over many years, and 
the recommendations of international bodies, 
in particular the International Commission on 
Radiological Protection (ICRP). The dose 
limits are based on a value judgment that is 
derived not only from the scientific 
information (such as the Japanese bomb 
survivors data), but also from knowledge of 
the level of risk that is usually considered 
acceptable under normal conditions. The dose 
limit for regular and continuous exposure is a 
level of dose above which the risk for the 
individual is widely regarded as unacceptable. 
However, the AECB assumes that there is no 
threshold below which there are no harmful 
effects, and subscribes to the principle that all 
doses should be kept as low as reasonably 
achievable, social and economic factors being 
taken into account. 


During the reporting period, further 
progress was made toward revising the AEC 
Regulations and developing new ones to 
reflect the current state of the nuclear industry, 
public concerns and scientific knowledge. 
Draft revisions were published for public 
comment in Part I of the Canada Gazette. 
These comments are being reviewed by the 
AECB staff. 


As with essentially all nations having 
radiation-related activities, the AEC 


Regulations are based on the recommendations 


of the ICRP. The current ones are based on 
recommendations made in 1959. The 1990 
ICRP recommendations, supporting lower 
dose limits, are based on more recent research 
carried out on the survivors of the bombing of 
Hiroshima and Nagasaki, and other sources. 


The AECB is developing revised 
regulations that would be consistent with the 
new ICRP recommendations of 1990. These 
will have a significant effect on the operations 


of many licensed activities, in particular 
uranium mines, hospitals and radiographers. 
An extensive public consultation process is 
being followed in the development of these 
regulations. An analysis of the possible socio- 
economic impact of the proposed revisions is 
also being carried out, as required by the 
federal government’s regulation-making 
process. 


In addition to the AEC Regulations, the 
AECB issues regulatory documents in the 
form of Regulatory Guides and Regulatory 
Policy Statements. These further define the 
requirements and criteria that the AECB 
expects to be met for specific nuclear 
operations. Regulatory documents, prior to 
being issued formally, are made public as 
Consultative Documents. These may also be 
referred to one or both of the Advisory 
Committees for review. 


Compliance inspections of licensed facilities, such 
as this radiopharmaceutical company, are carried 
out regularly by AECB staff. 


NUCLEAR 
FACILITIES 


The AEC Regulations require a nuclear 
facility to be operated in accordance with a 
licence issued by the AECB. 


Before a licence is issued, the applicant 
must meet criteria established by the AECB 
for the siting, construction and operating 
stages. The AECB evaluates information 
provided by the applicant concerning the 
design and measures to be adopted to ensure 
that the facility will be constructed and 
operated in accordance with acceptable levels 
of health, safety, security and environmental 
protection. 


Throughout the lifespan of the facility, the 
AECB monitors its operation to verify that the 
licensee complies with the AEC Regulations 
and the conditions of the licence. 


At the end of its useful lifespan, a facility 
must be decommissioned in a manner that is 
acceptable to the AECB and, if required, the 
facility site must be restored to unrestricted 
use or managed until the site no longer 
presents a hazard to health, safety, security or 
the environment. 


Project officers remain on Site at nuclear power 
stations to monitor their safe operation. 


Site evaluation for a nuclear facility includes an 
assessment of local geology. The potential for 
seismic events is a factor in the design of a 
nuclear power plant. 


Power Reactors 


As of March 31, 1992, there were 
20 power reactors with a licence to operate: 
four Bruce A and four Bruce B reactors near 
Kincardine, Ontario; four Pickering A and four 
Pickering B reactors near Toronto, Ontario; 
two at Darlington near Bowmanville, Ontario; 
one at Gentilly near Trois-Rivières, Quebec; 
and one at Point Lepreau near Saint John, 
New Brunswick. In addition, two reactors at 
Darlington are at an advanced stage of 
construction and commissioning. Annex VI 
lists power reactor licences. 


A tritium removal facility is also located 
at the site of the Darlington reactors. This 
facility is designed to remove radioactive 
tritium from the heavy water used in reactors 
in order to reduce the hazards to the operating 
staff, and the release of radioactive material to 
the atmosphere. During this reporting period, 
the facility operated at an average capacity 
factor of approximately 24%. 


The AECB maintains a staff at each of the 
power reactor stations to ensure that licensees 


During the reporting period, no atomic radiation 
worker received a radiation dose in excess of 
20 millisieverts. 


comply with the AEC Regulations and licences 
issued by the Board. A total of 26 engineers 
and scientists are posted on a full-time basis at 
reactor sites. In addition to inspecting to 
ensure safe construction, commissioning, 
operation and maintenance of the reactors, 
these specialists investigate any unusual events 
at the reactors. 


The AECB considers that the construction 
and operation of nuclear power reactors in 
Canada has been acceptably safe. 


One measure of the safety of reactor 
operation is the radiation dose that workers 
receive. Approximately 6,500 workers were 
exposed to radiation at the reactors during the 
1991 calendar year. They received a total dose 
of 12 person-sieverts, for an average dose per 
worker of 1.8 millisieverts. No worker 
received a dose in excess of the legal limit 
(30 millisieverts in a three-month period, 
or 50 millisieverts in a year). Furthermore, 
no worker received a dose in excess of 
20 millisieverts. These results compare 
favourably with experience in other countries. 


Figures reported in earlier publications on 
the number of workers exposed to radiation 
were inflated by multiple countings of the 


same person. During 1991, the facilities 
improved their recording procedures, resulting 
in more accurate figures. 


A second measure of the safety of reactors 
is the amount of radioactive material that is 
discharged to the environment, resulting in 
radiation doses to the general public. 
Discharges have been very low at all reactors. 
The resulting maximum annual dose to people 
living near the reactors is too low to measure 
directly and, therefore, is calculated. It varies 
from 0.001 millisievert for people near the 
Point Lepreau reactor (0.02% of the public 
dose limit), to 0.038 millisievert for people at 
the boundary of the Pickering station (less than 
1% of the public dose limit). These results are 
similar to results in previous years and are 
comparable with experience in other countries. 


Although the AECB judged that reactor 
operation had been acceptably safe, operation 
was not uneventful. In the 1991 calendar year, 
there were over 640 unusual events recorded at 
the operating reactors, of which more than 180 
required a formal report to the AECB. The 
unusual events ranged from minor spills of 
radioactive heavy water to damaged fuel 
bundles in the reactor core. For each 
significant event, the AECB ensures that the 
underlying causes are understood and that 
necessary corrective action is taken by the 
operators. 


A significant problem with reactor fuel in 
the Darlington reactors was detected in 1990, 
and investigation of the cause continues. 
During this reporting period, the first unit at 
Darlington operated with a capacity factor of 
19.5% and the second reactor did not operate 
at all. In March 1992, fuel was loaded into the 
third reactor for the purpose of conducting 
tests to determine the cause of the fuel 
problems and test the effect of possible design 
modification. The tests will be done without 
any nuclear reaction. Throughout this period, 


the AECB required that any operation, tests or 
investigations involving the reactors, were 
done with safety as the first consideration. 


Two unexpected technical problems were 
encountered at the Bruce A station. The first 
was leaks in the boiler tubes on Units 1 and 2, 
caused by cracking of the tubes. The second 
problem was wear of pressure tubes caused by 
vibrations of the reactor fuel bundles. Bruce A 
units were shut down several times for 
inspections and repair of boiler tube leaks. 


Replacement of all the pressure tubes in 
Unit 4 at Pickering was begun by Ontario 
Hydro. The AECB is continuing to require 
very extensive monitoring to ensure that other 
Canadian reactors will be taken out of service 
and retubed if the pressure tubes are no longer 
suitable for continued operation. The corrosion 
of the pressure tubes, combined with sagging 
due to incorrect installation of support rings, 
can result in high local concentrations of 
zirconium hydride and eventual failure, as 
occurred at Pickering in 1983. The results of 
monitoring have indicated that the corrosion 
process continues to proceed somewhat more 
slowly than previously estimated. 


A general shortcoming at power reactors 
continued to be the backlog of maintenance 
work and necessary revisions to operating 
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BRUCE A RETUBE 
TOOL TEST FACLITY 


Tube problems encountered by Ontario Hydro’ s 
Bruce A station were analyzed at AECL’s Sheridan 
Park facilities. 


An AECB project officer inspects the reactivity 
mechanism deck at the Darlington nuclear 
generating station. She is one of 26 scientists and 
engineers working full-time at reactor sites. 


procedures. Ontario Hydro instituted a major 
program to improve the quality of reactor 
operation. The AECB is monitoring the 
situation in Quebec and New Brunswick as 
well, and corrective action will be taken if 
necessary. 


The AECB approved the construction of a 
gas turbine generating station at the Gentilly 
site. Although a project of this type does not 
require licensing under the AEC Act, AECB 
approval is required for all uses of lands within 
the exclusion zones of nuclear reactors. 


In addition to the staff located at the 
reactor sites, the AECB has a staff of 
specialists in Ottawa. In co-operation with the 
site staff, these specialists review the design, 
construction, commissioning, safety analyses 
and radiation protection provisions of all 
reactors to verify that the performance, quality 
and reliability of key components and plant 
systems and procedures are adequate to assure 
safety. This review includes an assessment of 
the management of the facilities. 


Nineteen members of the AECB staff 
audit the training and knowledge levels of 
key operational staff in charge of power 
reactors through detailed written and oral 
examinations. During the reporting period, the 
AECB took two initiatives to improve its 
efficiency and effectiveness in this area. The 
first was to prepare for the introduction of 
regulatory examinations of key staff through 
the use of full-scope nuclear plant simulators. 
These examinations will complement the 
written examinations. The timing of the 
introduction of simulator examinations for all 
key staff will depend on progress made by 
licensees. The second related initiative was the 
start of AECB reviews of the training 
programs for all operating staff. 


This system of examinations and related 
activities represents a major regulatory check 
to ensure that only highly competent personnel 
assume the responsibilities of Shift Supervisor 
or Control Room Operator at a power reactor. 


Research Reactors 


As of March 31, 1992, there were eight 
operating research reactors in Canadian 
universities: four in Ontario, two in Quebec, 
and one each in Nova Scotia and Alberta. 
There was also an operating research reactor at 
the Saskatchewan Research Council in 
Saskatoon, and at the Nordion International 
Incorporated facility in Kanata, Ontario. Seven 
of these 10 reactors are of the SLOWPOKE-2 
type, designed by Atomic Energy of Canada 
Limited. The facility in Hamilton, Ontario, is a 
5-MW pool-type reactor, and the remaining 
two are subcritical assemblies. Annex VII lists 
research reactor licences. 


With the exception of the reactor in 
Hamilton, all of the research reactors are very 
low-power facilities that are inherently safe. 
Operations have been conducted in an 
acceptable manner with no unsafe events in 
the reporting period. 


Dr. Mary Measures, Manager of the Radiation and 
Environmental Protection Division, is responsible 
for ensuring that licensee radiation protection 
programs and procedures provide adequate 
protection for workers, the public and the 
environment. 


The Atomic Energy of Canada Limited 
research facilities at Chalk River, Ontario, and 
Pinawa, Manitoba, are licensed by the AECB. 
These facilities include large research reactors. 
Routine compliance inspections during the 
reporting period indicated satisfactory 
operation. 


The AECB continued its review of the 
design and construction aspects of a 10-MW 
reactor, Maple-X10, to be built at Chalk 
River, Ontario. 


Uranium Mine Facilities 


As of March 31, 1992, companies 
licensed under the Uranium and Thorium 
Mining Regulations, SOR/88-243, 
were located in Labrador, Ontario, 
Saskatchewan and the Northwest Territories. 
These companies carried out activities such 
as Operating mines and mills (Mining 
Facility Operating Licence), developing 
underground test mines (Underground 
Excavation Licence), delineating ore bodies 
(Mining Facility Removal Licence) and 
maintaining properties undergoing 
decommissioning (Decommissioning 
Licence). 


An environmental review of Cameco’s Rabbit Lake 
mine is being carried out by a federal review panel. 


The continuing depressed market for 
uranium resulted in further production cut- 
backs in the Ontario uranium mines at Elliot 
Lake. Rio Algom Limited continued to operate 
the Stanleigh Mine, but Denison stopped 
production at the main Denison Mine in March 
1992. Rio Algom Limited proceeded with its 
preliminary decommissioning work at its shut 
down Quirke and Panel mines, and has made a 
submission to the AECB for the complete 
decommissioning of these facilities. At the end 
of the reporting period, approximately 
200 workers remained on the Denison site for 
clean-up and salvage operations; this work 
might continue into the summer of 1992. 
Denison Mines Limited was preparing a 
decommissioning proposal and schedule that 
was to be submitted to the AECB in 
May 1992. 


In Saskatchewan, the AECB referred six 
new mines for public review by a panel, in 
accordance with the Federal Environmental 
Assessment and Review Process Guidelines 
Order. Five of these mines are being reviewed 
by a joint federal-provincial panel, and one by 
a federal-only panel. Midwest Joint Venture 


(MJV) and Minatco Limited submitted final 
Environmental Impact Statements to the joint 
panel. AECB staff comments were issued for 
the MJV proposal; those for Minatco Limited 
were due in April 1992. Amok Limited, Cluff 
Mining, submitted a new proposal to the joint 
panel for the mining of the Dominique-Janine 
extension. Scoping meetings were held by the 
joint panel throughout the Province to assist in 
the preparation of Environmental Impact 
Statement Guidelines for both the McArthur 
River and the Cigar Lake Mining Corporation 
projects. Cameco Corporation indicated that a 
proposal for underground excavation and 
exploratory diamond drilling at the McArthur 
River site would be submitted shortly. 
Cameco’s Eagle Point project at Rabbit Lake 
was submitted to the federal panel for review. 


Urangesellschaft Canada Limited 
continued to gather baseline data for its 
property in the Northwest Territories. 


Amok Ltd., Cluff Mining, extended its 
underground mining operations from four to 
eight months. AECB staff is carefully 
monitoring this facility because of the 
increased potential for workers to approach the 
regulatory dose limit. Mining in the 
Dominique-Janine Pit was discontinued in 
December 1991, and further mining is 
contingent upon satisfactory completion of the 
environmental review process and the issuance 
of regulatory approvals. 


Cigar Lake Mining Corporation 
completed a “blind borehole” test to examine 
an innovative mining method. Although the 
test was successfully completed, the company 
is continuing to investigate and develop new 
mining methods. 


The tailings management area at the Key 
Lake Operation in Saskatchewan did not 
function as originally predicted. Extensive and 
unforeseen ice formation (permafrost) 
occurred in the tailings mass. Cameco 


Corporation proposes to reduce the amount of 
ice formed by injecting hot water into the 
tailings through pipes. A pilot test conducted 
by the company showed positive results with 
increased consolidation of the tailings. The 
complete thawing of the ice is expected to take 
12 years. In addition, the mining in the 
Deilman Pit was accelerated to prepare the pit 
for an in-pit tailings disposal system; the 
AECB is reviewing this proposal. 


Cameco’s Rabbit Lake Operation 
restarted the milling of ore in August 1991, 
after a two-year shutdown. Waste rock and 
special waste material were placed in the 
mined-out B-Zone Pit, covered and 
then flooded with fresh water. Final 
decommissioning plans for the B-Zone Pit, 
including the waste rock piles and the Rabbit 
Lake Waste Management Facility, are under 
review. The Eagle Point test mine is being 
developed to initiate test stoping in mid-1992. 
Workplace conditions are being closely 
monitored both for radiation protection and 
engineering purposes. 


AECB licences, which are issued to 
mining companies, limit the concentrations of 
contaminants that the licensees are permitted 
to discharge in their effluent. During the 
reporting period, more than 10,000 effluent 
analyses were performed by the licensees and 
the AECB. Of these, there were six grab 
samples that exceeded the limit for pH. Two 
grab samples were above the limit for total 
suspended solids and one for radium-226. In 
one instance, the radium-226 limit was 
exceeded in the weekly composite sample 
resulting in changes being made to the 
company’s operating procedures. 


No mine or mill worker was reported as 
exceeding any maximum permissible radiation 
dose or exposure in the reporting period. 


At Conwest Exploration’s Madawaska 
facility near Bancroft, Ontario, most of the 


decommissioning work was completed to the 
satisfaction of the AECB; some outstanding 
items remain. At the Beaverlodge/Dubyna 
facility in Saskatchewan, which was shut 
down in 1982, assessment of the 
decommissioning work performance is 
continuing. 


Annex VIII lists uranium mine and mill 
licences and approvals. 


Uranium Refining and Conversion 
Facilities 


Uranium concentrate (yellowcake) from 
the mine/mill is upgraded by refining and 
conversion to uranium trioxide (UO3), and 
subsequently into uranium dioxide (UO?) and 
uranium hexafluoride (UF6). The UO? is used 
directly in the manufacture of fuel bundles for 
CANDU-type reactors; the UF¢ is used as feed 
material for the uranium enrichment process, 
to increase the concentration of the fissile 
uranium-235 isotope. Approximately 
one-quarter of the UO3 is consumed in 
Canada, while the remainder is exported to 
countries with uranium enrichment facilities. 
After enrichment, the enriched UF¢ is 
converted into enriched UO? for use in the 
manufacture of fuel for light water-type 
reactors. Some of the by-product material from 
the enrichment process, in the form of depleted 
uranium tetrafluoride (UF4), is returned to 
Canada for conversion into uranium metal. 
(Depleted means that the uranium contains 
less of the fissile uranium-235 isotope than 
normally found in nature.) 


The refining and conversion processes 
are carried out in facilities owned and 
operated by Cameco Corporation. The 
yellowcake is made into UO3 at a plant in 
Blind River, Ontario. In 1991, the estimated 
radiation dose to members of the public due 
to uranium emissions to the environment 
from that operation was approximately 


0.006 millisievert (0.12% of the public limit). 


The average dose received by refinery workers 


was approximately 1.1 millisieverts (2.2% of 
the occupational dose limit). 


The UO; from Blind River is shipped to 
Cameco’s conversion facility, located in Port 
Hope, Ontario. The three main plants at this 
facility — the West UF¢ plant, the South UO2 
plant and the Metals plant (which converts 
uranium tetrafluoride into uranium metal) — 
operated normally. The two other plants that 
form part of this facility operated only 
partially: the East UF, plant to produce 
fluorine for use in the West plant, and the 
North UO2/Waste Recovery plant for short 
periods to produce a special batch of depleted 
uranium UO;, and to process scrap pellets to 
recover and recycle the UO2. The estimated 
radiation dose to the most exposed member of 
the public resulting from the operation of this 
facility was 0.25 millisievert (5% of the public 
dose limit). The average dose received by 
workers was approximately 0.9 millisievert 
(1.8% of the occupational limit). 


Annex IX lists uranium refinery and 
conversion facility licences. 


Fuel Fabrication Facilities 


The UO; powder produced by Cameco 
Corporation is used to manufacture fuel 


This uranium refining and 
conversion facility at 
Blind River, Ontario, is 
one of two Sites in 
Canada. The other is 
located in Port Hope, 
Ontario. Both are owned 
by the Cameco 
Corporation. 


bundles for the CANDU reactors operated by 
Ontario Hydro, Hydro-Québec and the 

New Brunswick Power Corporation. The 
manufacturing process involves a series of 
operations: the powder is formed into small 
pellets; sets of pellets are loaded into zircaloy 
tubes; each tube is capped and sealed by 
welding; and finally, the completed tubes are 
assembled into bundles. These operations are 
carried out by two companies — General 
Electric Canada Incorporated and Zircatec 
Precision Industries Incorporated. 


General Electric forms pellets at its plant 
in Toronto, Ontario, and then ships them to its 
plant in Peterborough, Ontario, where the fuel 
bundles are completed. The estimated 
radiation dose to the public at the perimeter of 
the Toronto plant was 0.1 millisievert (2% of 
the public limit). The average worker dose at 
that facility was 4.8 millisieverts (9.8% of the 
occupational limit). No radiation dose to the 
public results from the operation of the 
Peterborough plant because it releases 
essentially no uranium to the environment. 
The average worker dose at that facility was 
0.84 millisievert (1.7% of the occupational 
limit). 


Zircatec Precision Industries conducts all 
the operations at one plant located at 
Port Hope, Ontario. The estimated radiation 


dose to the public at the perimeter of this plant 
was approximately 0.26 millisievert (5.3% of 
the public limit), and the average dose 
received by workers was approximately 

1.7 millisieverts (3.4% of the occupational 
limit). 


Annex IX lists fuel fabrication facility 
licences. 


Heavy Water Plants 


Deuterium oxide (heavy water) is 
essential for the operation of the CANDU 
nuclear reactor, where it is used as a moderator 
for the fission reaction and as a coolant to 
transfer heat from the fuel. It is defined as a 
prescribed substance and thus is subject to 
regulation by the AECB. Although no 
radiation hazards result from the production of 
heavy water, the process uses large quantities 
of hydrogen sulphide, a highly toxic gas. 
Licensing conditions require heavy water 
production plants to be engineered and 
maintained to contain this gas, and to have 
adequate safety and emergency systems. 


As of March 31, 1992, one heavy water 
plant was licensed to operate at the Bruce 
Nuclear Power Development near Kincardine, 
Ontario. One construction approval has been 
in effect for another plant at the Bruce Nuclear 
Power Development since 1975. In recent 
years, the partly completed plant was in a 
“mothballed” state. Dismantling of this facility 
began in 1991. 


During the reporting period, there were no 
hydrogen sulphide/sulphur dioxide-to-air 
emissions that exceeded the regulatory limits, 
and there were no hydrogen sulphide-to-water 
discharges that exceeded the limits. 


Routine compliance inspections during 
the reporting period indicated satisfactory 
operation. 


Particle Accelerators 


A particle accelerator is a machine that 
accelerates a beam of subatomic particles 
using electric and magnetic fields to generate 
ionizing radiation that in turn is used for 
cancer therapy, research, analysis or isotope 
production. Machines that are capable of 
producing atomic energy (i.e. radioactive 
materials) require an AECB licence for their 
construction, operation and decommissioning. 


As of March 31, 1992, 68 medical 
accelerators used for cancer therapy and 
27 accelerators used for other purposes were 
authorized by a total of 57 licences. During the 
reporting period, 46 inspections were 
performed by AECB inspectors, and nine 
minor violations were found. No 
overexposures resulted from any of these 
licensed activities. 


During the reporting period, the AECB 
became aware of two incidents involving 
accelerators, neither of which was considered 
to present a significant hazard to health or to 
the environment. In the first case, an 
accelerator fell off a truck and, in spite of a 
thorough search of the route and a local 
information program, it was not located for 
approximately five months. Although the unit 
was damaged there was no release of 
radioactive material. In the second case, a 
sealed accelerator could not be retrieved from 
an underground cavern due to a broken cable; 
all affected parties were notified of the 
irretrievable unit and a monitoring program 
was initiated. 


RADIOACTIVE WASTE 


MANAGEMENT 


Nuclear facilities (except heavy water 
plants) and users of prescribed substances 
produce radioactive waste. The AECB 
regulates the management of radioactive waste 
to ensure that it causes no hazard to the health 
and safety of persons, or to the environment. 


The radioactive content of the waste 
varies With the source. Management 
techniques, therefore, depend on the 
characteristics of the waste. As of March 31, 
1992, there were 17 licensed waste 
management facilities in operation: 11 in 
Ontario, two in Quebec, two in Alberta and 
one each in Saskatchewan and New 
Brunswick. In addition, there were waste 
management facilities associated with the 
Chalk River Laboratories in Ontario, the 
Whiteshell Laboratories in Manitoba, and 
uranium mining/milling operations. 


Because of the construction and location 
of waste management facilities, members of 
the public would not receive any significant 
dose of radiation from the contained 
radioactive waste. Only in a few facilities is it 
possible for workers to be exposed while 
handling the waste, and none received doses 


in excess of any limits during the reporting 
period. 


Reactor Waste 


Spent fuel from a power reactor is highly 
radioactive and remains so for a long time. It is 
stored either underwater in large pools at the 
reactor site, or in dry concrete containers until 
a permanent storage or disposal facility 
becomes available. 


During the reporting period, the panel set 
up in accordance with the Federal 
Environmental Assessment and Review 
Process Guidelines Order to carry out a public 
review of a concept for disposal of high-level 
reactor wastes deep in rock formations, 
continued its activities. The panel sought input 
on its draft guidelines for the preparation of an 
Environmental Impact Statement (EIS); the 
AECB provided comments on the draft to 
assist the panel. The EIS guidelines were 
issued in final form in March 1992, by the 
panel. This review is expected to continue for 
several years. The AECB made a presentation 
to the panel’s scoping meeting, and is 
preparing to participate further in this public 


While in Manitoba for a 
regular meeting of the 
Board in February, 
Board members toured 
AECL facilities. 

Dr. Agnes Bishop, 

Dr. René Lévesque 
and Dr. Pierre Perron 
focus their attention 
down a mine shaft in 
the Underground 
Research Laboratory. 


review, and to evaluate the Environmental 
Impact Statement to be issued by Atomic 
Energy of Canada Limited. The level of detail 
of the AECB work is relatively low because a 
facility licence is not being sought at this time. 
More intensive review will be required if the 
public review confirms the concept, and if a 
site is to be chosen and developed. 


One method of safely storing the highly radioactive 
spent fuel at the reactor site is to place the used fuel 
bundles underwater in large pools. 


The fuel from the Douglas Point, Gentilly 1 
and NPD reactors, all now permanently shut 
down, is stored dry, in welded steel containers 
inside concrete “silos” until a permanent 
disposal facility is available. In each case, the 
reactor and associated facilities have been 
partially decommissioned and are in a 
“storage-with-surveillance” mode. Typically, 
the wastes from the decommissioning are 
stored within the reactor facility in a variety of 
ways appropriate to the hazard of the wastes. 


In 1991, the AECB licensed the dry 
storage of irradiated fuel at Point Lepreau. 
Transfers of irradiated fuel from the station’s 
spent fuel bay to the concrete storage canisters 
began in September. Fuel will be stored in 


these canisters for decades until a fuel disposal 
facility is available. 


Other less intensely radioactive wastes 
resulting from reactor operations are stored in 
a variety of structures in waste management 
facilities located at reactor sites. Prior to 
storage, the volume of the wastes may be 
reduced by incineration, compaction or baling. 
As well, there are facilities for the 
decontamination of parts and tools, laundering 
of protective clothing, and the refurbishment 
and rehabilitation of equipment. 


Refinery Waste 


In the past, waste from refineries and 
conversion facilities were managed by means 
of direct in-ground burial. This practice has 
been discontinued. The volume of waste 
produced has been greatly reduced by 
recycling and reuse of the material. The 
volume of waste now being produced is 
drummed and stored in warehouses pending 
the establishment of an appropriate disposal 
facility. 


The AECB licenses AECL’ s Underground Research 
Laboratory in eastern Manitoba. Researchers are in 
the process of obtaining scientific data to assess the 
ability of granite rock formations to safely contain a 
permanent nuclear fuel waste disposal facility. 


AECB inspectors monitor the cleanup of radioactive 
metal. Historic waste in the form of a shredded, 40- 
year old static eliminator was discovered in a load 
of scrap metal delivered from one Quebec recycling 
company to another. 


The seepage and runoff from the waste 
management facilities where direct in-ground 
burial was practised continues to be collected 
and treated prior to discharge. 


Radioisotope Waste 


A number of waste management facilities 
process and manage the wastes that result from 
the use of radioisotopes for research and 
medicine. In general, these facilities collect 
and package waste for shipment to approved 
storage sites. In some cases, the waste is 
incinerated or allowed to decay to insignificant 
radioactivity levels, and then discharged into 
the municipal sewer system or municipal 
garbage system. 


Historic Waste 


The federal government has 
commissioned the Low-Level Radioactive 
Waste Management Office to undertake 
certain initiatives with respect to 
accumulations of so-called “historic” waste 
(low-level radioactive wastes that accumulated 
prior to AECB regulation) in the town of Port 
Hope, Ontario, in anticipation of its ultimate 
transfer to an appropriate disposal facility. 


As a consequence, the Office has consolidated 
some waste accumulations and established 
temporary holding facilities for wastes 
uncovered during routine excavation within 
the town. The activities of the Office are being 
monitored by the AECB and, where 
appropriate, licences have been issued for 
particular waste accumulations. 


As part of its efforts with respect to 
historic wastes, the federal government 
established a Siting Task Force with a mission 
to attempt to identify, in a co-operative and 
non-confrontational manner, a community in 
which a disposal facility could be built to 
receive the low-level radioactive waste from in 
and around the town of Port Hope. During the 
reporting period, the AECB collaborated 
closely with the Siting Task Force, providing 
technical information about wastes, 
radioactive waste management technologies, 
and regulatory requirements with respect to 
disposal facilities. 


The disposal facility, when sited and built, 
will also receive the radioactive waste 
currently in the Port Granby waste 
management facility in Newcastle, Ontario, 
and in the Welcome waste management 
facility in the Township of Hope, near Port 
Hope, Ontario. The waste material was placed 
directly into the ground in these facilities. Both 
sites are closed to further receipt of waste, and 
the AECB has directed that they be 
decommissioned. 


Uranium Mine/Mill Waste 


Information on uranium mine/mill waste 
is reported under the heading “Uranium Mine 
Facilities” (page 12). 


Annex X lists radioactive waste 
management licences. 


NUCLEAR 
MATERIALS 


Persons who possess, sell or use nuclear 
materials must obtain a licence from the 
AECB. The information required to support 
applications for such licences is less detailed 
and complex than for a nuclear facility; 
however, the applicant must satisfy the AECB 
that the proposed activity will be conducted in 
accordance with the requirements of the AEC 
Regulations and the licence conditions. 


The use of nuclear materials 1s widespread 
across Canada, and it is also the AECB’s 
responsibility to regulate the packaging of 
such materials for shipment. 


Prescribed Substances 


During the reporting period, there were 
32 companies holding Prescribed Substance 
Licences involving the use of uranium, 
thorium and heavy water. The types of 
activities licensed ranged from possession and 
storage, analysis and processing of material for 
research and commercial use, and for use as 
shielding, aircraft balance weights and 
calibration devices. 


The average dose to workers for most of 
these operations was less than 0.5 millisievert, 
(or 1% of the occupational limit). The 
estimated public dose was insignificant 
relative to the public dose limit. 


Radioisotopes 


Radioisotopes are used widely in research, 
in medicine for diagnostic and therapeutic 
purposes, and in industry for a variety of tasks 
including quality control, which uses 
radiography, and process control, which uses 
gauging techniques. Licences are required for 
these applications; however, for certain other 
devices such as smoke detectors and tritium 
exit signs, where the quantity of radioactive 
material is small and the device meets 
internationally accepted standards for safety, 


the user is exempt from licensing. In cases of 
devices that are exempt from user-licensing, 
however, the manufacturer, distributor, and 
importer must be licensed. 


As of March 31, 1992, there were 
3,779 radioisotope licences in effect. 
The distributions by type of user, and by 
province and territoriy, are shown below: 


Radioisotope Licences 
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During the reporting period, 
3,052 inspections of radioisotope licensees 
were carried out. These inspections identified 
1,358 major infractions — violations of the 
AEC Regulations or licence conditions that 
could directly have affected radiation safety; 
and 2,079 other infractions — deficiencies in 
compliance with the AEC Regulations or 
licence conditions that did not directly affect 
radiation safety. Inspectors carried out | 
100 investigations of unusual situations, 
issued nine stop-work orders and initiated 
13 prosecutions. Twelve prosecutions were 
completed during the reporting period. 
Three against individuals were successful, as 
were seven cases against companies. Cases 
were pending against four companies and 
four individuals. 


During the reporting period, 39 incidents 
involving radioisotopes were reported to 
the AECB, as compared with 45 the previous 
year. This reduction was not considered to be 
significant since it reflected to a large extent, 
the state of the Canadian economy. The types 
of incidents are summarized in the following 
table: 


Incidents Involving 
Radioisotopes 


pod 
Le] 


portable soil-testing gauges 
damaged at construction sites 
lost sources not recovered 
sources lost and recovered 
sources stolen and recovered 
stolen source not recovered 
human error 

equipment failures 

failure to follow procedures 
leaking source 

other 


2 
7 
2 
1 
1 
5 
3 
1 
5 


During the reporting period, there were 
11 cases of radiation overexposure as 
compared with 15 the previous year. The 
distribution of overexposures, is as follows: 


¢ 5 inexcess of a quarterly limit 

+ 3 in excess of annual whole body limit 
+ 1 in excess of annual extremity limit 

e 1 in excess of public limit 

° | under investigation. 


The AECB instituted a number of 
programs to reduce exposures. However, it is 
too early to determine if the reduction is a 
result of these initiatives or other factors. 


In order to ensure that operators of 
radiography exposure devices have a basic 
knowledge of radiation protection and safe 
working practices, the AECB administers an 
examination at various locations across the 
country six times a year. During the reporting 
period, 229 persons passed the exam from a 
total of 401 exams written. This was a success 
rate of 57%, which was a decrease from 65% 
the previous year. The AECB is reviewing the 
exam questions and marking scheme to ensure 
the exam results reflect, as closely as possible, 
the candidates knowledge in radiation safety as 
it relates to industrial radiography. 


Packaging and Transportation 


The AECB regulates the packaging, 
preparation for shipment and receipt of 
radioactive materials through the 
administration of the Transport Packaging of 
Radioactive Materials Regulations, 
SOR/83-740 (TPRM Regulations). As well, 
the AECB co-operates with Transport Canada 
in regulating the carriage of radioactive 
materials under the Transportation of 
Dangerous Goods Act. 


Revisions of the TPRM Regulations, to 
comply with the 1990 edition of the 
International Atomic Energy Agency’s 


During the reporting period, radioactive 
material was involved in the following 
incidents during transportation: 


¢ three separate shipments in which 
packages were damaged to the extent that 
a small amount of radioactive material 
was released inside the vehicle. In each 
case, the radiological consequences were 
not significant, and the vehicles were 
decontaminated before re-use; 

¢ three packages were stolen, of which two 
have been recovered. Because of the 
small amount and short half-life of the 
radioactive material involved, this was not 
considered to be a significant risk to 
health or the environment; 

¢ two packages were improperly prepared 
for shipment; 

+ two packages were temporarily lost; 

Radioisotopes containers, such as this nuclear ¢ one package had not been approved for 

gauge, are packaged for transportation in cases use in Canada; 


that meet requirements as outlined in the Transport + three packages were involved in a vehicle 
Packaging of Radioactive Materials Regulations. . 
fire, but there was no damage to the 


sources inside. 


(IAEA) Regulations for the Safe Transport of 
Radioactive Materials, are continuing. Interim 
changes were made to the TPRM Regulations 
to permit shipments to and from Canada, 

that conform to either the 1990 IAEA 
recommendations or the current requirements 
of the TPRM Regulations. 


During the reporting period, the AECB 
issued 53 package and shipment certificates 
that included eight Special Arrangements, 

22 Endorsements of Foreign Certificates, two 
Canadian Origin Package Certificates and 
three Special Form Certificates. As of 

March 31, 1992, there were 119 certificates in 
existence, of which 60 were for Canadian 
packages and 59 were endorsements of 
packages from seven foreign countries. 


Packaging is an important element in the safe 
transportation of radioactive materials. 
Radiopharmaceuticals, used in medical treatment 
and diagnosis, are loaded in syringes by the 


It is estimated that approximately 


750,000 packages containing radioactive 
material are transported each year in Canada. 


supplier and shipped in internationally-approved 
transport packages. 


COMPLIANCE 
MONITORING 


The AECB verifies that licensees comply 
with the AEC Regulations and the conditions 
of licences in a variety of ways: 


e 29 inspectors are located at nuclear power 
reactor sites, in Ontario’s Elliot Lake 
mining area, and in Saskatoon to more 
easily access the uranium mines in 
northern Saskatchewan; 

° staff in both the licensing and assessment 
divisions in Ottawa carry out routine and 
special inspections; 

¢ five regional offices are located in 
Calgary, Alberta; Saskatoon, 
Saskatchewan; Mississauga and Ottawa, 
Ontario; and Laval, Quebec — staffed 
with 21 inspectors whose primary purpose 
is to carry out compliance inspections of 
the 2,994 licensees across Canada, who 
altogether held 3,779 licences; and 

¢ staff at all locations review and respond to 
periodic reports and notices of abnormal 
occurences that are submitted by licensees 
as a regulatory requirement. 


Compliance inspections of nuclear gauges, used in 
construction for the measurement of ground 
densities, are a regular occurrence. 


Close to 3,000 licensees were inspected by 

21 inspectors during the reporting period. An 
important element in the AECB’ s compliance 
program is its laboratory in Ottawa. This facility 
carries out analyses of samples taken during 
inspections. It also calibrates field instruments 
used by the Board's inspectors. 


To support its compliance program, 
the AECB maintains a laboratory in Ottawa 
that has the capability of carrying out 
analyses of samples taken during compliance 
inspections of radioisotope licensees. 
During the reporting period, laboratory staff 
undertook 3,631 chemical and radiochemical 
measurements performed on a large variety of 
samples. Approximately 500 field instruments 
used by the AECB inspectors are supplied, 
serviced and calibrated by this laboratory. 


REGULATORY 
RESEARCH 


The AECB administers a mission-oriented 
research program to support its regulatory 
activities. This research is contracted out. 


The objectives of the program are to 
produce pertinent information that will assist 
the AECB in making correct, timely and 
credible decisions. Where appropriate, 
joint programs are undertaken with other 
government departments or agencies to 
maximize value for money expended, and to 
benefit from similar research. 


During the reporting period, the total 
amount spent on mission-oriented regulatory 
research was $2,694 million. The program, 
structured to cover the many aspects of the 
AECB’s regulatory activities, is divided into 
mission objects. The proportion of funding 
spent by mission object is shown below. 


Final reports resulting from research 
contracts are available to the public. 


Regulatory Research Program 
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NON-PROLIFERATION, 
SAFEGUARDS AND SECURITY 


Nuclear Non-Proliferation 


The AECB continued its activities relating 
to the non-proliferation of nuclear weapons at 
both the international and national levels. The 
AECB administers bilateral agreements 
covering nuclear co-operation between Canada 
and 28 countries. AECB staff participated in 
multilateral meetings concerning nuclear 
export control issues, and in bilateral 
consultations on a wide range of related 
matters. 


Import and Export Control 


At the national level, the AECB, in 
co-operation with External Affairs and 
International Trade Canada, exercises control 
over the export of nuclear materials, 
equipment and technology to ensure that such 
exports are consistent with Canadian nuclear 
non-proliferation and export control policy. 
The AECB also controls the import of nuclear 
materials. Proposed exports and imports of 
nuclear items are evaluated taking into account 
any applicable requirements relating to 
bilateral nuclear co-operation agreements, 
International Atomic Energy Agency (IAEA) 
safeguards, health, safety and security. During 
the reporting period, 423 export licences and 
162 import licences were issued. 


International Safeguards 


AECB staff work with IAEA inspectors 
who are authorized to carry out inspections of 
nuclear facilities in Canada, pursuant to a 
safeguards agreement. This agreement is for 
the exclusive purpose of verifying that Canada 
is meeting its obligations under the Treaty on 
the Non-Proliferation of Nuclear Weapons. In 
fulfilling its obligations, the AECB submitted 
638 reports involving 16,962 transactions to 
the IAEA during the 1991 calendar year. At 
the end of the period, approximately 


23,692 tonnes of nuclear materials were 
accounted for by the AECB, subject to IAEA 
inspections. 


In addition, the AECB administers a 
program for research and development in 
support of IAEA safeguards. This program, 
known as the Canadian Safeguards Support 
Program, assists the [AEA to improve 
safeguards approaches and techniques, and to 
develop safeguards equipment. The transfer of 
technological developments is facilitated by 
experts who are supplied to the [AEA and 
supported by the Program. The AECB 
contribution to the Program for the reporting 
period was $3.2 million. 


Physical Protection 


Staff carried out periodic inspections of 
nuclear facilities to verify compliance with the 
Physical Security Regulations, SOR/83-77. 


Uranium Exports 


The distribution, by final destination, of 
quantities of Canadian natural uranium that 
were exported during the 1991 calendar year, 
subject to authorizations issued by the AECB, 
is shown below. These exports total 
7,810 tonnes. 


Canadian Uranium Exports in 1991 


Destination Tonnes 
United States of America 5,307 
France 822 
United Kingdom 498 
Germany 459 
Japan 399 
South Korea 215 
Sweden 91 
Argentina 19 
Total 7,810 


INTERNATIONAL 
ACTIVITIES 


The scope of international discussions on 
nuclear safety has grown in recent years, 
reflecting increased post-Chernobyl concern 
about trans-frontier risks. The experience and 
expertise of the AECB give Canada a major 
influence in the development of international 
safety guidelines. 


AECB staff participates in activities of the 
International Atomic Energy Agency (IAEA), 
the Nuclear Energy Agency of the 
Organization for Economic Co-operation and 
Development, and other international 
organizations concerned with the peaceful uses 
of nuclear energy. 


During the reporting period, staff 
continued to take part in committees, working 
groups and technical meetings that dealt with a 
wide range of topics, which included: 
preparation and revision of safety codes and 
standards for nuclear facilities and for 


The AECB entered into an arrangement 
to continue an exchange of information 
with Great Britain. The Honourable 
Donald §. MacDonald, Canada’s High 
Commissioner to the U.K., witnesses 
the signing of the agreement by AECB 
President, Dr. René Lévesque (.), 

and Edward A. Ryder, H.M. Chief 
Inspector of Nuclear Installations. 


A Memorandum of Understanding 
between the Federal Republic of 
Germany's Ministry of the Environment, 
Nature Conservation and Nuclear Safety 
and the AECB was signed. AECB 
President, Dr. Lévesque (1.) and 
Germany's State Secretary, Clemens 
Stroemenn endorsed the agreement that 
will see the two nations exchange 
information on nuclear safety and 
radiation protection. 


radiation protection in the nuclear industry; 
review of the international regulations for safe 
transport of radioactive materials; siting, 
design, operation and decommissioning of 
nuclear facilities; international nuclear 
safeguards; and the physical protection of 
nuclear facilities. As well, staff participated in 
the initial meeting of an activity that is 
expected to lead to an international convention 
on nuclear safety. This initiative is a follow-up 
to a resolution by the 1991 General 
Conference of the IAEA. 


During the reporting period, AECB staff 
provided technical assistance to the Korean 
regulatory agency with respect to the Canadian 
designed Wolsung reactor; to the Romanian 
regulatory agency and electrical utility with 
respect to the development of a physical 
protection program for the Cernovoda nuclear 
generating site; to Belgium with respect to 
reactor control software; to the German 


Hes 


Korean Institute of Nuclear Safety (KINS) 
President, Dr. Sang Hoo Lee (r.) signed a 
Memorandum of Understanding with Dr. Lévesque 
authorizing the training of KINS personnel by 

the AECB. 


regulatory agency with respect to the 
management of shut down uranium mines in 
the eastern region of the country; and to 
Columbia, where a safety evaluation of an 
irradiator facility is being carried out on behalf 
of the IAEA. Additionally, staff provided the 
IAEA with computer programming assistance 
for its transportation database, and initiated 
arrangements to host an IAEA transportation 
training course. 


Pursuant to the AECB’s nuclear non- 
proliferation responsibilities, staff participated 
in bilateral nuclear consultation with several 


Argentina’ s Comision Nacional de Energia Atomica 
(CNEA) President, Dr. Manuel Mondino (r.) and 
AECB President Dr. Lévesque discuss mutual 
regulatory concerns as well as Argentina’ s 

nuclear program. 


countries, and in multilateral consultation on 
nuclear export control. In addition, the AECB 
held technical discussions with its counterpart 
organizations in Finland, Japan, Luxembourg, 
South Korea, Sweden and the United States of 
America concerning the administration of 
bilateral nuclear co-operation agreements. 


The AECB is also actively involved in the 
exchange of nuclear safety and regulatory 
information with other foreign regulators, and 
has formal agreements on such matters with 
the American, British, French, German, 
Korean and Romanian nuclear regulatory 
agencies. 


Canadian Nuclear Agreements 
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PUBLIC 
INFORMATION 


Information services are provided by the 
Office of Public Information (OPI), which 
responds to enquiries from the public and 
news media, and issues news releases, notices 
and information bulletins. The OPI also 
publishes information about the AECB’s 
regulatory role, responsibilities and mission- 
oriented research, as well as reports prepared 
by the Board’s Advisory Committees. 


The Office of Public Information prepares a wide 
variety of documents for publication. These 
materials include such items as reports, news 
releases, notices, information bulletins, regulatory 
and consultative documents, and a quarterly 
regulatory journal. 


The AECB operates a public documents 
section within the OPI at its Ottawa 
headquarters. Licences and documents relating 
to regulatory activities, and minutes of Board 
meetings with supporting documentation, are 
available for public viewing. 


A catalogue of publications is published 
annually. Anyone may have their name placed 
on the mailing list to receive not only this 
publication, but also news releases, 
consultative documents (proposed regulations 
and policies), the quarterly regulatory journal 
Reporter, the Annual Report and Board 
minutes. During the reporting period, the 
Office of Public Information received 1,826 
individual requests for documents and sent out 
16,342 publications in response. This is the 


most active period on record, with an increase 
of 80% in demand and over 100% in volume 
compared to the previous 12 months. 


As one of the OPI’s public information 
initiatives, an ad hoc committee was created in 
June 1991, to discuss the development of a 
publicly-acceptable radiation index that would 
provide information relative to emissions from 
nuclear power plants in Ontario’s Durham 
Region. Chaired by the AECB’s Community 
Relations Officer, the group is composed of 
health professionals, government agency 
representatives and local citizens. The 
committee prepared a report with a number of 
recommendations that members are evaluating 
through testing, to identify a mechanism by 
which radiation dose levels can be effectively 
communicated to the public. 


Long before it became an accepted, 
government-wide practice, the AECB made it 
a point to have subject matter specialists 
readily available for print and broadcast 
interviews, rather than funnelling information 
through communications staff spokespersons. 
With the hiring of a media relations officer in 
February 1992, the AECB went one step 
further to make the most of the challenges and 
opportunities involved in communications 
through the news media. It now has the 
resources to focus attention on news outlets 
and provide them with information precisely 
tailored to their requirements, as well as to 
encourage reporters to contact the AECB when 
a nuclear story is breaking. 


Other significant communication 
initiatives during the year included: the 
publishing of a revised Control magazine 
outlining the various responsibilities of the 
AECEB; and the distribution of information 
pamphlets to residents living in the vicinity of 
the proposed Princess Margaret Hospital in 
Toronto, Ontario, following a Board public 
information meeting held in April 1991. 


CORPORATE 


ADMINISTRATION 


Cost Recovery 


AECB costs are recovered through fees 
charged for licences and permits. Publicly- 
funded health care and educational institutions 
as well as federal departments and agencies 
are exempted from the fees, the related costs 
being covered by Parliamentary appropriation. 


All AECB funding is voted by Parliament. 


The funds recovered through fees are returned 
directly to the Consolidated Revenue Fund. 


Training Centre 


During the reporting period, the Training 
Centre, established in the previous fiscal year, 
became fully operational with a total of five 
full-time staff. Its main activities included 
the co-ordination of on-the-job training 
programs for members of the Korean Institute 
of Nuclear Safety and the Romanian National 
Commission for Nuclear Activities Control. 

It also developed and delivered a three-week 
technical overview course to recently- 

hired technical staff of the AECB, and it 
co-ordinated the presentation of an inspector’s 
seminar to AECB staff responsible for 
compliance and enforcement activities. 


Nuclear Liability 


The AECB is responsible for the 
administration of the Nuclear Liability Act, 
designating nuclear installations and, with the 
approval of Treasury Board, prescribing the 
amount of basic insurance to be maintained by 
the operator. Annex XI lists the designated 
installations and the amounts of basic 
insurance prescribed. 


During the reporting period, the AECB 
continued to assist the Department of Energy, 
Mines and Resources in its newly-acquired 
policy role with respect to the Act, in its 


reviewing and updating of the Act, and in its 
taking the lead role in defence of a court action 
that has been launched against the Act. 


The review and update of the Act that 
was initiated by the Department is consistent 
with renewed interest and efforts in the 
international nuclear community toward 
improved legislation and international 
agreements in the area of third-party liability 
that have stemmed, for the most part, from the 
Chernobyl accident. 


Official Languages 


During the reporting period, AECB and 
Treasury Board staff continued to work on the 
documentation of a Memorandum of 
Understanding dealing with the AECB’s 
Official Languages Program. 


Financial Statement 


The audited financial statement for the 
fiscal year ending March 31, 1992, is shown in 
Annex XII. 


As part of the on-the-job training to familiarize 
them with the Canadian approach to reactor 
licensing, Korean Institute of Nuclear Safety staff 
were taken on a tour of the Darlington Nuclear 
Generating Station by AECB personnel. 
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ORGANIZATION OF 


THE AECB 


ANNEX II 
MARCH 31, 1992 


President and Chief Executive Officer 


Advisory Committee on Radiological Protection 
Advisory Committee on Nuclear Safety 


Legal Services Unit 
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ADVISORY COMMITTEE ON pens 
RADIOLOGICAL PROTECTION 


Dr. B.C. Lentle Director, Division of Nuclear Medicine 
(Chairman) Vancouver General Hospital 
Vancouver, British Columbia 


Dr. A.M. Marko Medical Adviser to the Atomic Energy Control Board 
(Vice-Chairman) for AECL Research Company 
Chalk River, Ontario 
Dr. J.E. Aldrich Director, Research and Development 
Cancer Treatment and Research Foundation 
Halifax Clinic 
Halifax, Nova Scotia 
Dr. A. Arsenault Institut de cardiologie de Montréal 
Montreal, Quebec 
Mrs. K.L. Gordon Health Sciences Centre 


Winnipeg, Manitoba 


Dr. D.J. Gorman Director, Office of Environmental Health and Safety 
- University of Toronto 
Toronto, Ontario 


DriG. EN Bureau of Chronic Disease Epidemiology 
Health and Welfare Canada 
Ottawa, Ontario 


Dr. J.R. Johnson Manager, Health Physics Department 
Batelle Pacific Northwest Laboratories 
Richland, Washington, U.S.A. 


Mrs. D.P. Meyerhof Bureau of Radiation and Medical Devices 
Health and Welfare Canada 
Ottawa, Ontario 


Dr. D.K. Myers Former Associate Director (retired), Health Sciences Division 
AECL Research Company 
Chalk River, Ontario 


Mr. M.R. Rhéaume Division Head, Radiation Protection, Health and Safety 
Hydro-Québec, Gentilly Nuclear Power Station 
Gentilly, Quebec 


Mr. R. Wilson Former Director (retired), Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 
Dre ES Jervis Chairman, Advisory Committee on Nuclear Safety 
(ex officio) 
Mr. J.P. Goyette Atomic Energy Control Board 


(Scientific Secretary) 
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ADVISORY COMMITTEE ANNEX IV 
ON NUCLEAR SAFETY 


Dr. .R.E. Jervis Professor of Nuclear and Radiochemistry 
(Chairman) University of Toronto 
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Dr. A. Pearson Former Director (retired) 
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AECL Research Company 
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Montreal, Quebec 
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Université Laval 
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Dr. N.C. Lind Professor of Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Dr. O.R. Lundell Professor, Department of Chemistry 
York University 
Downsview, Ontario 


Dr. W. Paskievici Professor Emeritus 
Ecole polytechnique, Institute of Energy Engineering 
Montreal, Quebec 


Mr. J.A.L. Robertson Consultant 
(Formerly with AECL Research Company) 
Deep River, Ontario 


Dr JL Ropers Professor of Mechanical Engineering 
Department of Mechanical and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 


Dr. E.L.J. Rosinger Director General 
Canadian Council of Ministers of the Environment 
Winnipeg, Manitoba 


Mr. N.L. Williams Former Manager (retired) 
Power Systems Sales and Engineering 
General Electric Canada Incorporated 
Peterborough, Ontario 


br B.C. Centle Chairman, Advisory Committee on Radiological Protection 
(ex officio) 


Mr. R.J. Atchison Atomic Energy Control Board 
(Scientific Secretary) 


33 


MEDICAL 
ADVISERS 


ANNEX V 
MARCH 31, 1992 


Medical Adviser 
Dr. J.R. Martin 
Dr. D. Toms 


Dr. J.A. Aquino 
Dr. A.J. Johnson 


Dr. S. Giffin 
Dr. J.C. Wallace 


Dr. M. Plante 


Dr. J. Pfaff 
Dr. M.H. Finkelstein 


Dr. T. Redekop 
Dr. P. Sarsfield 


Dr. D. Watler 

Dr. S. Mah 

Dr. R.A. Copes 
Dr. G.E. Catton* 
Dr. E. Callary 

Dr. S.S. Mohanna 


Major R. Nowak 
L.Col. M.L. Tepper 


Dr. A.M. Marko 
Dr. J.L. Weeks 
Dr. R.J. Hawkins 


Mr. J.P. Goyette 
(Scientific Secretary) 


Nominating Body 
Newfoundland and Labrador Department of Labour 
Prince Edward Island Department of Health and Social Services 


Nova Scotia Department of Health 
New Brunswick Department of Health and Community Services 


Quebec Department of Health and Social Services. 


Ontario Ministry of Labour 
Manitoba Department of Health 


Saskatchewan Department of Health 
Alberta Department of Community and Occupational Health 
British Colombia Department of Health 


Health and Welfare Canada 


Department of National Defence 


AECL Research Company 


Atomic Energy Control Board 


* AECB Medical Liaison Officer 
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POWER REACTOR 
LICENCES 


ANNEX VI 


MARCH 31, 1992 


Current Licence 


Number 


PROL 4/91 


PROL 7/90 


PROL 8/91 


PER 10/90 


PROL 12/90 


PROL 14/91 


PROL 13/90 
PROL 13-1/90 
RCL 1/81 


Expiry Date 


1902-10-13 


1992 ETS 


1992.10.15 


1992.06.30 


1992.06.30 


1993.08.31 


1007S 
JOLIS 


Facility and Location Type and Number Start-Up 
(Licensee) of Units/Capacity 
Pickering Generating Station À CANDU—PHW 1971 
Pickering, Ontario 4 x 500 MW(e) 
(Ontario Hydro) 
Bruce Generating Station A CANDU—PHW 1976 
Tiverton, Ontario 4 x 750 MW(e) 
(Ontario Hydro) 
Pickering Generating Station B CANDU—PHW 1982 
Pickering, Ontario 4 x 500 MWe) 
(Ontario Hydro) 
Gentilly 2 Nuclear Power Station CANDU—PHW 1982 
Gentilly, Quebec 600 MW(e) 
(Hydro-Québec) 
Point Lepreau Generating Station CANDU—PHW 1982 
Point Lepreau, New Brunswick 600 MW(e) 
(New Brunswick Power Corporation) 
Bruce Generating Station B CANDU—PHW 1984 
Tiverton, Ontario 4 x 840 MW(e) 
(Ontario Hydro) . 
Darlington Generating Station A CANDU—PHW 1989 
Bowmanville, Ontario 850 MWe), Unit 2 1990 
(Ontario Hydro) 850 MWe), Unit 1 

2 x 850 MWe) 
MW(e) — megawatt (nominal electrical power output) 
PER  — Reactor Operating Licence (Permis d’ exploitation de réacteur) 
PHW — pressurized heavy water 
PROL — Power Reactor Operating Licence 
RCL — Reactor Construction Licence 
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RESEARCH REACTOR 


LICENCES 


ANNEX VII 


MARCH 31, 1992 


Current Licence 


Licensee and Location Type and Number Start-Up 

of Units/Capacity Number 
University of Toronto subcritical 1958 RROL 6/90 
Toronto, Ontario assembly 
McMaster University swimming pool 1959 RROL 1/89 
Hamilton, Ontario 5-MW(t) 
École polytechnique subcritical 1974 PERR 9/90 
Montreal, Quebec assembly 
University of Toronto SLOWPOKE-2 1976 RROL 6A/89 
Toronto, Ontario 20-k W(t) 
Ecole polytechnique SLOWPOKE-2 1976 PERR 9A/89 
Montreal, Quebec 20-k W(t) 
Dalhousie University SLOWPOKE-2 1976 RROL 17/91 
Halifax, Nova Scotia 20-k W(t) 
University of Alberta SLOWPOKE-2 1977 ROL 1/89 
Edmonton, Alberta 20-kW(t) 
Saskatchewan Research Council SLOWPOKE-2 1981 ROL 2/89 
Saskatoon, Saskatchewan 20-kW(t) 
Nordion International Incorporated SLOWPOKE-2 1984 RROE23 91 
Kanata, Ontario 20-kW(t) 
Royal Military College of Canada SLOWPOKE-2 1985 RROL 20/89 
Kingston, Ontario 20-k W(t) 
KW(t) — _ kilowatt (thermal power) 
MW(t) — megawatt (thermal power) 
PERR — Research Reactor Operating Licence (Permis d’ exploitation de réacteur de recherche) 
ROL  — Reactor Operating Licence 
RROL — Research Reactor Operating Licence 
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Expiry Date 


1OSS POSE 


1992.06.30 


1995, 05. 


1994.06.30 


1994.06.30 


1994.06.30 


1994.01.31 


1994.01.31 


1992/0751 


1994.06.30 


URANIUM MINE/MILL AMEN 
FACILITY LICENCES 


Facility and Location Capacity Current Licence 
(Licensee) Number Expiry Date 
Cluff Lake, Phase II 1,500,000 kg/a uranium MFOL- 143-4 1994.02.28 
Saskatchewan 

(Amok Limited) 

Collins Bay B-Zone 5,400,000 kg/a uranium MFOL-162-1 19921031 
Saskatchewan 


(Cameco Corporation) 


Denison Mines 10,900 t/d mill feed MFOL-112-9 199901 
Elliot Lake, Ontario 4,000 t/a acid raffinate 
(Denison Mines Limited) 900 t/a limed raffinate 

12,000 m3/a yttrium 
Key Lake 5,700,000 kg/a uranium MFOL-164-1 1994.02.28 
Saskatchewan 


(Cameco Corporation) 


Stanleigh Mine 6,000 t/d mill feed MFOL- 136-4 1993.04.30 
Elliot Lake, Ontario 5,000 t/a acid raffinate 

(Rio Algom Limited) 2,000 t/a calcium fluoride 

Stanrock Mine suspended operations MFOL-135-2 


Elliot Lake, Ontario 
(Denison Mines Limited) 


Cigar Lake Lands underground exploration MFEL-152-2 1993 Oe 3 
Saskatchewan 
(Cigar Lake Mining Corporation) 


Midwest Joint Venture suspended operations MFEL-161-0 

Saskatchewan 

(Denison Mines Limited) (continued on p. 38) 
DA — Decommissioning Approval MFRL — Mining Facility Removal Licence 

DCOA — Decommissioning and Close-Out Approval kg/a — kilogram per year 

MFDL — Mining Facility Decommissioning Licence m3/a — _ cubic metre per year 

MFEL — Mining Facility Excavation Licence t/a — _ tonne per year 

MFOL — Mining Facility Operating Licence t/d — tonne per day 
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URANIUM MINE/MILL 
FACILITY LICENCES 


ANNEX VIII 
CONTINUED 


Facility and Location 


(Licensee) 


Capacity 


Current Licence 
Number Expiry Date 


Kitts—Michelin Facility 


Labrador 


(Western Canadian Mining Corporation) 


Project Wolly 
Saskatchewan 


(Minatco Limited) 


Kiggavik (Lone Gull) Project 
Baker Lake Area 

Northwest Territories 
(Urangesellschaft Canada Limited) 


McArthur River Project 


Saskatchewan 


(Cameco Corporation) 


Agnew Lake Mine 
Espanola, Ontario 
(Agnew Lake Mines Limited) 


Beaverlodge Mining Operations decommissioning 
Beaverlodge, Saskatchewan 

(Cameco Corporation) 

Dubyna Mine decommissioning 
Uranium City, Saskatchewan 

(Cameco Corporation) 

Panel Mine decommissioning 
Elliot Lake, Ontario 

(Rio Algom Limited) 

Quirke Mine decommissioning 
Elliot Lake, Ontario 

(Rio Algom Limited) 

Madawaska Mine decommissioning 
Bancroft, Ontario 

(Madawaska Mines Limited) 

DA — Decommissioning Approval MFRL — 
DCOA — Decommissioning and Close-Out Approval kg/a  — 
MFDL — Mining Facility Decommissioning Licence m3/a — 
MFEL — Mining Facility Excavation Licence t/a — 
MFOL — Mining Facility Operating Licence t/d — 
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ore removal 


ore removal 


ore removal 


ore removal 


decommissioning 
and close-out 


MFRL-166-0 1900721 
MFRL-148-2 1994.07.31 


MERL-157-2 1993.06.14 


MFOL-165-0 1992.07.18 
DCOA- 132-0 
MEDL-340-0 
MFDL-340-0 
MFDL-346-0 1902270) 
MFDL-345-0 1902-1091 


DA-139-0 


Mining Facility Removal Licence 
kilogram per year 

cubic metre per year 

tonne per year 

tonne per day 


ANNEX IX 
MARCH 31, 1992 


REFINERY AND FUEL 
FABRICATION PLANT LICENCES 


Licensee and Location Capacity 


Current Licence 


(tonnes/year uranium) Number Expiry Date 
General Electric Canada Incorporated 1,000 (fuel bundles) FFOL-222-2 1902172531 
Peterborough, Ontario 
General Electric Canada Incorporated 1,050 (fuel pellets) FFOL-221-2 1992/1251 
Toronto, Ontario 
Earth Sciences Extraction Company 70 (uranium oxide FFOL-209-7 19927130 
Calgary, Alberta compounds) 
Cameco Corporation 18,000 (UO3) FFOL-224-1 1993.12.31 
Blind River, Ontario 
Cameco Corporation 10,000 (UF 6) FFOL-225-1 1992.12.31 
Port Hope, Ontario 3,000 (UF4) 

| 2,000 (U) — (depleted 
metal and alloys) 

3,800 (UO?) 

1,000 (ADU) 
Zircatec Precision Industries Incorporated 900 (fuel pellets FFOL-223-2 1993.12.31 
Port Hope, Ontario and bundles) 
FFOL — Fuel Facility Operating Licence 
ADU — ammonium di-uranate 
‘a — uranium 
UF4 — uranium tetrafluoride 
UF¢ — uranium hexafluoride 
UOz  — uranium dioxide 
UO3 — _ uranium trioxide 
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WASTE MANAGEMENT ANNEX X 


LICENCES 


MARCH 31, 1992 


Facility and Location 
(Licensee) 


Radioactive Waste Operations Site | 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Limited) 


Gentilly Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Limited) 


Point Lepreau Solid Radioactive 
Waste Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Power Corporation) 


Edmonton, Alberta 
(University of Alberta) 


Treatment/ Current Licence 
Type of Waste Number Expiry Date 
storage of old solid wastes WFOL-320-8 1992-05251 


from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and storage WFOL-3 14-6 1992:05%1 
of wastes from Ontario Hydro | 
nuclear generating stations 


storage of old solid wastes WFOL-332-3 1994.03.31 
from Douglas Point Generating 
Station (no new waste) 


storage of old solid wastes from WFOL-319-5-  1992.06.30 
Gentilly 2 Nuclear 
Power Station 


storage of old solid wastes from WFOL-331-3 1993.06.30 
Gentilly 1 Nuclear Power 
Station (no new waste) 


storage of solid wastes WFOL-318-6 1993.01.31 
from Point Lepreau 
Generating Station 


incineration of low-level WFOL-301-7  1992.11.30 
combustible liquid wastes 

and storage of aqueous and solid 

wastes from the University 

and Edmonton area 
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WASTE MANAGEMENT 


LICENCES 


ANNEX X 
CONTINUED 


Facility and Location 
(Licensee) 


Treatment/ 
Type of Waste 


Port Granby, Ontario 
Newcastle, Ontario 
(Cameco Corporation) 


Suffield, Alberta 
(Department of National Defence) 


Toronto, Ontario 
(University of Toronto) 


Welcome, Ontario 
(Cameco Corporation) 


Central Maintenance Facility Bruce 
Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Mississauga, Ontario 
(Monserco Limited) 


Saskatoon, Saskatchewan 
(University of Saskatchewan) 


Tunney’s Pasture 
Ottawa, Ontario 
(Atomic Energy of Canada Limited) 


NPD Waste Management Facility 
Rolphton, Ontario 
(Atomic Energy of Canada Limited) 


Port Hope, Ontario 
(Atomic Energy of Canada Limited) 


storage of wastes from Cameco 
refinery and chemical treatment of 
drainage and run off water 


storage of old solid wastes from 
military activities 


storage and handling of wastes from 
the University and Toronto area 


storage of old wastes from 

previous Cameco Port Hope 
operations and chemical treatment of 
drainage and run off water 


handling of wastes from 
decontamination of equipment and 
tools, and general maintenance 
activities at BNPD 


storage and handling of wastes from 
the Toronto area 


storage and handling of wastes from 
the University and Saskatoon area 


storage of solid wastes from the 


partial decommissioning program 


storage of solid wastes from the 
partial decommissioning program 


storage of wastes from the remedial 
program 


Current Licence 


Number Expiry Date 
WFOL-338-2  1992.06.30 
WFOL-307-5  1993.01.31 
WFOL-310-9  1994.01.31 
WFOL-339-1 1992.06.30 
WFOL-323-5 ~—-:1993..05.31 
WFOL-335-2  1993.03.31 
WFOL-336-2 =: 1994.01.31 
WFOL-334-2  1994.01.31 
WFOL-342-1 1993.04.30 
WELO-344-0  1992.06.30 


WFOL — Waste Management Facility Operating Licence 
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NUCLEAR LIABILITY 
BASIC INSURANCE COVERAGE 


ANNEX XI 
MARCH 31, 1992 


Facility 
(Licensee) 


Bruce Generating Station A (Ontario Hydro) 

Bruce Generating Station B (Ontario Hydro) 

Darlington Generating Station (Ontario Hydro) 

Gentilly 2 Nuclear Power Station (Hydro-Québec) 

Pickering Generating Station A and B (Ontario Hydro) 

Point Lepreau Generating Station (New Brunswick Powe: Corporation) 
Port Hope Refinery (Cameco Corporation) 

Port Hope Fuel Fabrication Plant (Zircatec Precision Industries Incorporated) 
Research Reactor (McMaster University) 

SLOWPOKE Reactor (University of Alberta) 

SLOWPOKE Reactor (Dalhousie University) 

SLOWPOKE Reactor (Nordion International Incorporated) 
SLOWPOKE Reactor (Ecole polytechnique) 

SLOWPOKE Reactor (Saskatchewan Research Council) 


SLOWPOKE Reactor (University of Toronto) 


Basic Insurance 


$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$4,000,000 
$2,000,000 
$1,500,000 
$500,000 
$500,000 
$500,000 
$500,000 
$500,000 


$500,000 
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ATOMIC ENERGY ANNEX XI 
‘CONTROL BOARD 


Auditor’s Report 
for the year ended 
March 31, 1992 
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AUDITOR'S Deeg 
REPORT | 


To the Atomic Energy Control Board 
and the 
Minister of Energy, Mines and Resources 


I have audited the statement of operations of the Atomic Energy Control Board for the year ended March 31, 1992. This 
financial statement is the responsibility of the Board’s management. My responsibility is to express an opinion on this 
financial statement based on my audit. 


I conducted my audit in accordance with generally accepted auditing standards. Those standards require that I plan and 
perform an audit to obtain reasonable assurance whether the financial statement is free of material misstatement. An audit 
includes examining, on a test basis, evidence supporting the amounts and disclosures in the financial statement. An audit also 
includes assessing the accounting principles used and significant estimates made by management, as well as evaluating the 
overall financial statement presentation. 


In my opinion, this financial statement presents fairly, in all material respects, the results of the operations of the Board 
for the year ended March 31, 1992 in accordance with the accounting policies set out in Note 2 to the financial statement. 


Lier 


D. Larry Meyers, FCA 
Deputy Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
May 29, 1992 
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STATEMENT OF OPERATIONS FOR ANNEXxiI 


Boke HAT: Zee 


CONTINUED 
THE YEAR ENDED MARCH 37, 1992 
Expenditure (Schedule) 1992 1991 
Operations 
Salaries and employee benefits $20,467,532 $17,899,575 
Employee termination benefits 275,754 192,185 
Professional and special services 6,468,150 6,553,020 
Accommodation 2,509,873 2, 107,792 
Travel and relocation 2,344,078 1,783,012 
Furniture and equipment 2 [15,101 2,521,346 
Utilities, materials and supplies 624,141 114,330 
Communication 563,147 532165 
Information 379,788 441,129 
Repairs 274,502 606,898 
Equipment rentals 81,830 16,205 
Miscellaneous 1.032 1,041 
36,104,928 33,488,264 
Administration 
Salaries and employee benefits 3,432,645 D291 242 
Employee termination benefits = 21,081 
Board Members’ expenses 259,654 270,125 
Professional and special services 112,511 106,667 
Travel 19,237 11022 
3,824,047 5,106,717 
Grants and contributions 
Safeguards Support Program 569,208 5019 
Other 225,900 37,000 
795,108 589.019 
40,724,083 37,784,000 
Non-tax revenue (Schedule) 
Licence fees 23,745,084 24,555,286 
Services and service fees 3/5,109 tid 
Refunds of previous years’ expenditure 149,983 74,614 
Fines and penalties 4,115 31,200 
24215,351 24,661,877 
Net cost of operations (Note 4) $16,448,732 $13,122,123 


The accompanying notes and schedule are 


an integral part of this statement. 


Approved by: 


a ee 


R.J.A. Lévesque 
President 


J.P. Marchildon 


Director of Administration 


45 


NOTES TO FRE | ANNEX XII 


CONTINUED 


1. Authority, Objective and Operations 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. It is a 
departmental corporation named in Schedule IT to the Financial Administration Act and currently reports to Parliament 
through the Minister of Energy, Mines and Resources. 


The objective of the AECB is to control nuclear energy in the interests of health, safety, national security and the 
environment. The AECB achieves this objective by controlling the development, application and use of nuclear energy in 
Canada, and by participating on behalf of Canada in international measures of control. 


The AECB administers the Nuclear Liability Act, including designating nuclear installations and prescribing basic 
insurance to be carried by the operators of such nuclear installations, and the administration of supplementary insurance 
coverage premiums for these installations. The sum of the basic insurance and supplementary insurance totals $75 million for 
each designated installation (see Note 9). The number of installations requiring insurance coverage is 15. 


The AECB’s expenditure is funded by a budgetary lapsing authority. Revenue, including licence fees, is deposited to the 
Consolidated Revenue Fund and is not available for use by the AECB. Employee benefits are authorized by a statutory 
authority. 


On April 1, 1990 the AECB Cost Recovery Fees Regulations came into effect. The general intent of these regulations is 
the recovery of all operating and administration costs of the AECB’s regulatory activities relating to the commercial use of 
nuclear energy from the users of such nuclear energy. Educational institutions, publicly funded non-profit health care 
institutions and federal government departments are exempt from these regulations. The AECB costs associated with exempt 
organizations and costs related to its international safeguards and import/export activities are to remain as a cost to the 
government. 


Fees for each licence type have been established based on the AECB’s cost of carrying out its regulatory activities. These 
include the technical assessment of licence applications, compliance inspections to ensure that licensees are operating in 
accordance with the conditions of their licence, and the development of licence standards. The current fees are based on 
1988/89 costs. The AECB is presently reviewing its licence fees. This review is based on costs up to 1990/91. 


2. Significant Accounting Policies 


The statement of operations has been prepared in accordance with the reporting requirements and standards established 
by the Receiver General of Canada for departmental corporations. The most significant accounting policies are as follows: 


a) Expenditure recognition 


All expenditure is recorded on the accrual basis, with the exception of employee termination benefits and vacation 
pay which are recorded on the cash basis. 


b 


— 


Revenue recognition 


Licence fees are recorded as revenue over the life of the licence (normally one or two years), except for licence fees 
regarding an application for a construction approval of a nuclear reactor in which case it is recognized over the period 
of the work performed by the AECB. 


Refunds of previous years’ expenditure are recorded as revenue when received and are not deducted from expenditure. 


Other revenue is recorded on the cash basis. 
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NOTES TO-TME 


STATEMENT OF OPERATIONS 


ANNEX XII 
CONTINUED 


c) Capital purchases 


Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 


d) Services provided without charge 


Estimates of amounts for services provided without charge by Government departments are included in expenditure. 


e) Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the Government of Canada and contribute 


equally with the AECB to the cost of the plan. Contributions by the AECB are charged to expenditure when 


disbursed. 


3. Licence Fees — Deferred Revenue 


As of March 31, 1992, the unearned portion of licence fees was $10,021,946 (1991 — $13,198,863). 


4. Parliamentary Appropriations 
Energy, Mines and Resources 


Vote 25 
Lapsed 


Statutory contributions to employee benefit plans 
Total appropriations used 
Add: Services provided without charge by other 


Government departments: 


Accommodation 
Employee benefits 
Other 


Less: Non-tax revenue 


Net cost of operations 


1992 


$35,161,000 
1,511,647 


33,649,353 
3,532,000 


1.181553 


2,509,873 
691,920 
340,937 


3,542,730 


40,724,083 
24,275,351 


$16,448,732 


1991 


$32,280,000 
414,651 


31,865,349 


2,944,000 


__34,809,349 


2,107,752 
570,096 
296,803 

2,974,651 

37,784,000 


_ 24,661,877 
7193122143 
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NOTES FOIRE 


ANNEX XII 


CONTINUED 
5. Liabilities 1992 1991 
At year end the amounts of liabilities are as follows: 
a) Accounts payable 
Payables at year end $1,408,505 $3,332,995 
Payments on due date 2,100,367 1,387,648 
Contractors holdbacks 573,482 204,992 
4,082,354 4,925,635 
Salaries payable 50,220 14,147 
$4,132,580 $4,939,782 
b) Other liabilities 
Vacation pay $1,679,445 $1,551,034 
Employee termination benefits 1,651,950 1512317 
$3,331,395 53,063,3) | 


The costs represented by the accounts and salaries payable are reflected in the statement of operations. 


The costs associated with other liabilities are not included in the statement of operations. These costs are recognized only 
when paid (see Note 2a). 


The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 


The employee termination benefits are calculated for employees having 10 or more years of continuous employment on 
the basis of one half week pay for every year of continuous service to a maximum of 13 weeks pay. 


6. Licences Provided Free of Charge 


The value of licences provided free of charge to educational institutions and publicly funded non-profit health care 
institutions for the year ended March 31, 1992 amounted to $1,773,412 (1991 — $1,515,286). The value of licences provided 
free of charge to federal government departments for the year ended March 31, 1992 amounted to $376,168 
(1991 — $381,238). 


7. Contingent Liabilities 


At March 31, 1992, the AECB was defendant in lawsuits amounting to $900,000 (1991 — $900,000). Of this amount, 
$600,000 represents lawsuits seeking damages for breach of statutory duties related to radioactively contaminated soil. The 
remaining $300,000 represents a lawsuit seeking damages for wrongful dismissal. Any settlement resulting from the 
resolution of these actions will be paid from the Consolidated Revenue Fund. 


8. Related Party Transactions 


AECB administers a special program for research and development in support of the safeguards program of the 
International Atomic Energy Agency. Atomic Energy of Canada Limited (AECL) is the major contractor for this work. For 
1992, AECL charged $2,300,000 (1991 — $1,900,306) to this program. 
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NOTES TO THE ANNEX XI 
STATEMENT OF OPERATIONS 


9. Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for 
supplementary insurance coverage are credited to a Nuclear Liability Reinsurance Account. The Account forms part of the 
Consolidated Revenue Fund. Any claims against the supplementary insurance coverage are payable out of the Consolidated 
Revenue Fund and charged to the Account. There have been no claims against or payments out of the Nuclear Liability 
Reinsurance Account since its creation. The balance of the Nuclear Liability Reinsurance Account as at March 31, 1992 is 
$937,021 (1991 — $533,521). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability Act, as of 
March 31, 1992 is $664,500,000 (1991 — $664,500,000). Insurance coverage, by the Government of Canada, also includes a 
class of risks excluded as a liability of the principal insurers. 
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POP T SR TR CORP TRES NOR 
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RECETTES EI COUT FAR ACTIVITE POUR 


L'EXERCICE TERMINÉ LE 31 MARS 1992 


TABLEAU 


Activités de réglementation 


Réacteurs nucléaires et usines d’eau lourde 
Réacteurs de recherche 

Établissements de recherche et d’essai nucléaire 
Mines d'uranium 

Usines de combustible nucléaire 

Substances réglementées 

Accélérateurs 

Radio-isotopes 

Transports 

Gestion des déchets et déclassement 


Autres activités 


1992 1991 
Permis Valeur totale des 
exempts de permis et des Coût Coût 
Recettes droits autres recettes d’exploitation d’exploitation 
15 700 837$ —$ 15 700 8375 23 505 3479 22 142 809$ 
43 069 165 334 208 403 163 455 194 006 
904 892 a 904 892 2 060 574 1 572 447 
2 491 259 — 2 491 259 4 158 628 4 603 552 
112919 — 112910 1 010 029 845 209 
46 611 19 970 66 590 128 423 11333 
115 429 175 924 291 353 306 684 405 375 
2 756 839 1 706 534 4 463 373 5 319 863 5 087 890 
207 784 1 233 209 017 31) 565 253 830 
705 445 80 576 786 021 1 268 849 827 002 
23 745 084 2 149 580 25 894 664 38 237 417 36 045 653 
330 0 530 267 2 486 666 1 738 347 
2421530015 2 149 580$ 26 424 931$ 40 724 083 $ 37 784 000 $ 
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Sir: 


I have the honour to present to you the attached Annual Report of the Atomic Energy Control 
Board for the year ending March 31, 1993. This report has been prepared and is submitted in 
accordance with the Atomic Energy Control Act, section 21(1). 


On behalf of the President of the Board, 


Bes us. 


J. D. Harvie 


Chairman, Executive Committee 
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MISSION 


The Atomic Energy Control Board's 
mission is to ensure that the use of 
nuclear energy in Canada does not 
pose undue risk to health, safety, 


security and the environment. 


Health physicists like Tracy Tostowaryk of the Radiation 
and Environmental Protection Division are concerned 
primarily with radiation protection as it applies to humans. 


The AECB maintains a staff at each of the power reactor 
stations in Canada to ensure that licensees comply both 
with their licences and the Atomic Energy Control 
Regulations. François Rinfret is a project officer located at 
Hydro-Québec’s Gentilly 2 Nuclear Generating Station. 
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DE RE Tr 1 


This, the forty-sixth annual report of the Atomic Energy 
Control Board (AECB), is for the year ending 
March 31, 1993. 


Established in 1946 by the Atomic Energy Control Act, 
R.S.C., 1985, c. A-16 (AEC Act), the AECB is a 
departmental corporation named in Schedule II to the 
Financial Administration Act, that reports to Parliament 
through the Minister of Energy, Mines and Resources. 


The mission of the AECB is to ensure that the use of 
nuclear energy in Canada does not pose undue risk to health, 
safety, security and the environment. This is accomplished 
by controlling the development, application and use of 
nuclear energy in Canada, and by participating on behalf of 
Canada in international measures of control. 


INTRODUCTION 


The AECB administers the Nuclear Liability Act, R.S.C., 
1985, c. N-28, by designating nuclear installations and 
prescribing basic insurance to be carried by the operators of 
such nuclear installations. 


The AECB achieves regulatory control of nuclear 
facilities and nuclear materials through a comprehensive 
licensing system. This control also extends to the import and 
export of nuclear materials, and it involves Canadian 
participation in the activities of the International Atomic 
Energy Agency as well as compliance with the requirements 
of the Treaty on the Non-Proliferation of Nuclear Weapons. 
The control covers both domestic and international security 
of nuclear materials and technology. 


REGULATORY CONTROL 


The AECB’s licensing system 
assures that nuclear facilities and 
nuclear materials are utilized with 
proper consideration for health, safety, 
security and protection of the 
environment. The system is 
administered with the co-operation of 
federal and provincial government 
departments in such areas as health, 
environment, transport and labour. 
The concerns and responsibilities of 
these departments are taken into 
account before licences are issued by 
the AECB, providing that there is no 
conflict with the provisions of the 
AEC Act, the Atomic Energy Control 
Regulations, C.R.C., 1978, c. 365 


(AEC Regulations) and the U 4 anium Compliance inspections of licensees in Canada were carried out during the 
and Thorium Mining Regulations, reporting period. Conducting an inspection at a radiography site is Peter Larkin 
SOR/88-243. of the Western Regional Office. 


The control of nuclear materials 
provides assurance that Canada’s 
national policies and international 
commitments relating to the non- 
proliferation of nuclear weapons and 
other nuclear explosive devices are 
met. This is carried out by licence 
conditions, and by controlling the 
import and export of such materials in 
co-operation with other federal 
government agencies, according to 
safeguards policies enunciated by the 
Canadian government. 


The Board 


The Atomic Energy Control Board 
consists of five members and is 
referred to as “the Board”. The 
President of the Board, who is the 
Chief Executive Officer of the AECB, 
is the only full-time member. The 
President of the National Research 
Council of Canada is an ex officio 
member of the Board. Annex I shows 
Members of the Board. 


The Board met nine times during 
the reporting period at the AECB 
headquarters in Ottawa, Ontario. 


The Staff 


The AECB staff organization, 
shown in Annex II, comprises the 
President’s Office, the Secretariat, the 
Directorate of Reactor Regulation, the 
Directorate of Fuel Cycle and 
Materials Regulation, the Directorate 
of Research and Safeguards, the 
Directorate of Analysis and 
Assessment, and the Directorate of 
Administration. 


The staff implements the policies 
of the Board and makes recommen- 
dations to the Board concerning the 
issuing of licences, and other 
regulatory matters. During the 
reporting period, the AECB consumed 
373 person-years of effort in carrying 
out its mission. As of March 31, 1993, 
there were 352 permanent staff on 
strength: 279 in Ottawa at the AECB 
headquarters, 67 at site and regional 
offices, one on secondment to the 
Canadian Embassy in Vienna, and five 
on leave from the AECB working for 
international agencies. 


The functions of corporate 
management and corporate policy 
development are carried out by the 
Executive Committee, which consists 


of the President and the senior officer 
of each of the six organizational units 
shown in Annexes I and II. 


The President is the Chief 
Executive Officer of the AECB; he 
supervises and directs the work of the 
organization. A Legal Services Unit 
(three lawyers seconded from the 
Department of Justice), a Medical 
Liaison Officer and an Official 
Languages Adviser report to him. 


Through the President, the Board 
receives advice from two independent 
committees — the Advisory 
Committee on Radiological Protection 
and the Advisory Committee on 
Nuclear Safety — composed of 
technical experts from outside the 
AECB. They advise on generic issues 
and are not involved with licensing 
actions. During the reporting period, 


the Committees met a total of 11 times. 


Annexes III and IV list membership of 
the two Advisory Committees. 


ORGANIZATION. 


Through the Medical Liaison 
Officer, the President receives advice 
from the AECB’s Medical Advisers, 
who met twice during the reporting 
period, on matters relating to the 
medical surveillance of atomic 
radiation workers. The advisers are 
senior medical officers — nominated 
by the provinces, AECL Research Co., 
the Department of National Defence, 
and Health and Welfare Canada — 
who are appointed by the Board under 
the AEC Regulations. Annex V lists 
the Medical Advisers. 


The Secretariat is responsible for 
the functions of Secretary of the 
Board, the Office of Public 
Information and the Advisory 
Committee Secretariat. It also is 
responsible for corporate planning, 
co-ordination of policy development, 


implementation of internal audit and 


program evaluation plans, as well as 
liaison with provincial, federal and 
international agencies, including the 


A design change to equipment for the heat transport system was made at the 
Darlington Generating Station. All four reactors are now licensed to operate. 


Minister’s office. Administration of 
the Nuclear Liability Act and 
compliance with the provisions of the 
Access to Information Act and the 
Privacy Act rest with the Secretariat. 


The Directorate of Reactor 
Regulation is responsible for the 
regulation of power and research 
reactors, heavy water plants, and for 
examining the qualifications of reactor 
operators. 


The Directorate of Fuel Cycle 
and Materials Regulation is 
responsible for the regulation of 
uranium mines, mills, refineries and 
conversion plants; radioactive waste 
management facilities; accelerators; 
and the use of radioisotopes. Additional 
responsibilities include the analytical 
laboratory facilities, regulating the 
transport packaging of radioactive 
materials and regulating the 
decommissioning of nuclear facilities. 


The Directorate of Research and 
Safeguards is responsible for the 
management of projects in the 
mission-oriented research and support 
program that is designed to provide 
information for use in the AECB’s 
regulatory functions. The Directorate 
is also responsible for advising the 
Department of External Affairs and 
International Trade on technical 
matters relating to the development 
and implementation of Canada’s 
nuclear non-proliferation and export 
control policies. The Directorate 
issues licences for the export and 
import of nuclear items. As well, the 
Directorate implements the agreement 
between Canada and the International 
Atomic Energy Agency for the 
application of safeguards in Canada, 
manages the Canadian Safeguards 
Support Program and enforces 
compliance with the Physical Security 
Regulations. 


The Directorate of Analysis and 
Assessment is responsible for the 
detailed review and assessment of the 
arguments submitted by licensees to 
demonstrate the safety of their designs 
in both normal and potential accident 
situations, the adequacy of their 
quality assurance, and the protection 
from radiation hazards threatening 
both workers and the environment. 


The Directorate of 
Administration is responsible for the 


management and administration of the 


AECB’s human, information, financial 
and physical resources. The 
Directorate is also responsible for the 
development and delivery of training 
programs for AECB staff and staff of 
foreign regulatory organizations. In 
addition, the Directorate has 
responsibilities associated with official 
languages, departmental security, and 
administration of the Conflict of 
Interest and Post-Employment Code. 


The AECB has regional offices located 
in Calgary, Alberta; Saskatoon, 
Saskatchewan; Mississauga and 
Ottawa, Ontario; and Laval, Quebec. 
Bonnie Duff (standing) and Ann 
Erdman are inspectors based in 
Calgary. 


nt ss — ee — 7” 


REGULATORY REQUIREMENTS 


All who operate nuclear facilities, 
or use or possess nuclear materials, 
must conform with the AEC 
Regulations. 


The AECB maintains regulatory 
control over the following: 


* power and research reactors 

¢ uranium mines and mills 

¢ uranium refining and conversion 
facilities 

¢ fuel fabrication facilities 

+ heavy water production plants 

+ particle accelerators 

¢ radioactive waste management 
facilities 

e prescribed substances and items 

¢ radioisotopes. 


_ Regulatory control is achieved by 
issuing licences containing conditions 
that must be met by the licensee. This 
system requires licence applicants to 
submit comprehensive details of the 
design of a proposed facility, its effect 


The location and construction of radioactive waste management facilities protect 
members of the public from any significant dose of radiation from the contained 
waste. This facility is located near the Bruce generating stations. 


on the site that is proposed, and the 
manner in which it is expected to 
operate. AECB staff reviews these 
submissions in detail, using existing 
legislation, and the best available 
codes of practice and experience in 
Canada and elsewhere. The design 
must meet strict limits on the 
emissions that occur in operation and 
under commonly-occurring upset 
conditions. (Many limits are set in co- 
operation with federal and provincial 


There were 30 incidents involving radioisotopes reported to the AECB. None of 
the incidents resulted in any significant exposure to individuals or the 
environment. André Bouchard is an inspector who works out of the Eastern 
Regional Office in Laval, Quebec. 


environmental agencies.) In practice, 
these emissions are kept so far below 
the limits that radiation doses to the 
public are insignificant, and are well 
within the variability of natural 
background radiation. 


Regulatory control is also achieved 
by setting standards and guidelines 
that licensees must meet. Some are 
prepared within the AECB, such as 
requirements for special safety 
systems at nuclear power stations or 
for radiation protection. Many others 
are set by provincial authorities, such 
as those for boilers and pressure 
vessels, and some are industry 
standards, such as those for seismic 
design. 


Licensees are also required to 
identify the manner in which a facility 
may fail to operate correctly, to 
predict what the potential 
consequences of such failure may be, 
and to establish specific engineering 
measures to mitigate the consequences 
to tolerable levels. In essence, those 
engineering measures must provide a 
“defence in depth” to the escape of 
noxious material. Many of the 
analyses of potential accidents are 
extremely complex, covering a very 
wide range of possible occurrences. 
AECB staff expends a considerable 
effort to review the analyses to ensure 


the predictions are based on well 
established scientific evidence, and the 
defences meet defined standards of 
performance and reliability. 


AECB staff expertise covers a 
considerable range of engineering and 
scientific disciplines, enabling the 
responsible officers to carry out these 
reviews and to interact continuously 
with both licensees and external 
agencies. 


Once a licence is issued, the AECB 
carries out compliance inspections to 
ensure that its requirements are 
continually met. 


The requirements for licensing vary 
from those for nuclear generating 
stations, through the less complex 
facilities involved in fuel production, 
to the possession and use of 
radioactive sources in medicine, 
industry and research. In all cases, the 
aim is to ensure that health, safety, 
security and environmental protection 
requirements have been recognized 
and met, so that both workers and the 
public are protected from exposure to 
radiation and the radioactive or toxic 
materials associated with the 
operations. 


The AEC Regulations prescribe the 
limit for doses of ionizing radiation 
and also the limit for exposures to 
radon daughters. The limits specified 
are based on biological and scientific 
information, including advice 
collected and analyzed over many 
years, and the recommendations of 
international bodies, in particular the 
International Commission on 
Radiological Protection (ICRP). The 
dose limits are based on a value 
judgment that is derived not only from 
the scientific information (such as the 
Japanese bomb survivors data), but 
also from knowledge of the level of 


risk that is usually considered 
acceptable under normal conditions. 
The dose limit for regular and 
continuous exposure is a level of dose 


above which the risk for the individual 


is widely regarded as unacceptable. 
However, the AECB assumes that 
there is no threshold below which 
there are no harmful effects, and 
subscribes to the principle that all 
doses should be kept as low as 
reasonably achievable, social and 
economic factors being taken into 
account. 


During the reporting period, further 
progress was made toward revising the 
AEC Regulations and developing new 
ones to reflect the current state of the 
nuclear industry, public concerns and 
scientific knowledge. Draft revisions 
were published for public comment in 
Part I of the Canada Gazette in 1991. 
These comments were reviewed by the 
AECB staff and a revision will be 
republished in Part I of the Canada 
Gazette. 


As with essentially all nations 
having radiation-related activities, 
the AEC Regulations are based on 
the recommendations of the ICRP. 
The current ones are based on 
recommendations made in 1959. 
The 1990 ICRP recommendations, 
supporting lower dose limits, are 
based on more recent research carried 
out on the survivors of the bombing of 
Hiroshima and Nagasaki, and other 
Sources. | 


The AECB is developing revised 
regulations that would be consistent 
with the new ICRP recommendations 
of 1990. These will have a significant 
effect on the operations of many 
licensed activities, in particular 
uranium mines, hospitals and 
radiographers. An extensive public 


consultation process is being followed 
in the development of these 
regulations. This process has included 
a Canada-wide series of public 
meetings with female radiation 
workers, to discuss the implications of 
the proposed reduction in the dose 
limit for pregnant workers and to 
obtain their viewpoints. A Regulatory 
Impact Analysis Statement on the 
possible socio-economic impact of the 
proposed revisions is also being 
prepared, as is required by the federal 
government’s regulation-making 
process. 


In addition to the AEC Regulations, 
the AECB issues regulatory 
documents in the form of Regulatory 
Guides and Regulatory Policy 
Statements. These further define the 
requirements and criteria that the 
AECB expects to be met for specific 
nuclear operations. Regulatory 
documents, prior to being issued 
formally, are made public as 
Consultative Documents. These may 
also be referred to one or both of the 
Advisory Committees for review. 


The AEC Regulations require a 
nuclear facility to be operated in 
accordance with a licence issued by 
the AECB. 


Before a licence is issued, the 
applicant must meet criteria 
established by the AECB for the 
siting, construction and operating 
stages. The AECB evaluates 
information provided by the applicant 
concerning the design and measures to 
be adopted to ensure that the facility 
will be constructed and operated in 
accordance with acceptable levels of 
health, safety, security and 
environmental protection. 


Throughout the lifespan of the 
facility, the AECB monitors its 
operation to verify that the licensee 
complies with the AEC Regulations 
and the conditions of the licence. At 
the end of its useful lifespan, a facility 
must be decommissioned in a manner 
that is acceptable to the AECB and, if 
required, the facility site must be 
restored to unrestricted use or 
managed until the site no longer 
presents a hazard to health, safety, 
security or the environment. 


Power Reactors 


As of March 31, 1993, there were 
22 power reactors with a licence to 
operate: four Bruce A and four 
Bruce B reactors near Kincardine, 
Ontario; four Pickering A and four 
Pickering B reactors near Toronto, 
Ontario; four at Darlington near 


. Bowmanville, Ontario; one at Gentilly 
. near Trois-Rivières, Quebec; and one 


at Point Lepreau near Saint John, 


New Brunswick. Annex VI lists power 
reactor licences. 


A tritium removal facility 1s also 


. located at the site of the Darlington 
 reactors. This facility is designed to 


NUCLEAR FACILITIES 


Twenty-eight engineers and scientists are posted on a full-time basis at reactor 
sites. They carry out inspections to ensure safe construction, commissioning, 
operation, and maintenance, and investigate any unusual events. 


remove radioactive tritium from the 
heavy water used in reactors in order 
to reduce the hazards to the operating 
staff, and the release of radioactive 
material to the atmosphere. During the 
reporting period, the facility operated 
at an average capacity factor of 
approximately 45%. 


The AECB maintains a staff at each 
of the power reactor stations to ensure 
that licensees comply with the AEC 
Regulations and licences issued by the 
Board. A total of 28 engineers and 
scientists are posted on a full-time 
basis at reactor sites. In addition to 
inspecting to ensure safe construction, 
commissioning, operation and 
maintenance of the reactors, these 
specialists investigate any unusual 
events at the reactors. 


In addition, the AECB has a 
number of specialists in Ottawa. In 
co-operation with the site staff, these 
specialists review the design, 


construction, commissioning, safety 
analyses and radiation protection 
provisions of all reactors to verify that 
the performance, quality and 
reliability of key components and 
plant systems and procedures are 
adequate to assure safety. This review 
includes an assessment of the 
management of the facilities. 


As of March 31, 1993, 23 members 
of the AECB staff audit the training 
and knowledge levels of key 
operational staff in charge of power 
reactors through detailed written and 
oral examinations. During the 
reporting period, the AECB continued 
to implement two initiatives, begun 
the previous year, to improve its 
efficiency and effectiveness in this 
area. The first was to prepare for the 
introduction of regulatory 
examinations of key staff through the 
use of full-scope nuclear plant 
simulators in the spring of 1993. 


These examinations will complement 
redesigned written examinations. The 
second related initiative was AECB 
review of the training programs for 
operating staff. 


The system of examinations and 
related activities represents a major 
regulatory check to ensure that only 
highly competent personnel assume 
the responsibilities of Shift Supervisor 
or Control Room Operator at a power 
reactor. 


The AECB considers that the 
construction and operation of nuclear 
power reactors in Canada has been 
acceptably safe. 


One measure of the safety of 
reactor operation is the radiation dose 
that workers receive. Approximately 
7,015 workers were exposed to 
radiation at the reactors during the 
1992 calendar year. They received a 
total dose of 17.5 person-sieverts, for 
an average dose per worker of 
2.5 millisieverts. This increase in total 
dose (compared to 12 person-sieverts 
reported in 1991) is attributed to the 
retubing program for Unit 4 at the 
Pickering A station, and an increase 
in the number of routine maintenance 
unit outages. Of the approximately 
7,015 workers exposed to radiation, 
35 received a dose in excess of 
20 millisieverts. Most of these were 
construction workers associated with 
the retubing program for Unit 4 at the 
Pickering A station. No worker 
received a dose in excess of the legal 
limit (30 millisieverts in a three-month 
period, or 50 millisieverts in a year). 
These results compare favourably with 
experience in other countries. 


A second measure of the safety of 
reactors is the amount of radioactive 
material that is discharged to the 
environment, resulting in radiation 


doses to the general public. 
Discharges have been very low at 

all reactors. The resulting maximum 
annual dose to people living near the 
reactors is too low to measure directly 
and, therefore, is calculated. It varies 
from 0.001 millisievert for people 
near the Point Lepreau reactor 
(0.02% of the public dose limit), 

to 0.019 millisievert for people at the 
boundary of the Pickering station 


(less than 1% of the public dose limit). 


These results are similar to results in 
previous years and are comparable 
with experience in other countries. 


Although the AECB judged that 
reactor operation had been acceptably 
safe, operation was not uneventful. 

In the 1992 calendar year, there were 
620 unusual events recorded at the 
operating reactors, of which 

259 required a formal report to the 
AECB. (For each significant event, 
the AECB ensures that the underlying 
causes are understood and that 
necessary corrective action is taken 
by the operators.) The unusual events 
ranged from minor spills of 
radioactive heavy water to 
unanticipated increases in reactor 
power beyond demanded level. 


In August 1992, there was a leak 
of heavy water from a moderator heat 
exchanger at the Pickering A station. 
The leak resulted in a release to 
Lake Ontario of approximately 
2,330 terabecquerels of tritium 
(4.5% of the monthly derived 
emission limit). This was the highest 
single emission of tritium to the lake 
since the startup of the Pickering 
station in 1971. As a precautionary 
measure, until water sample testing 
was completed, the Ajax and Whitby 
water supply plants were shut down 
for a five-hour period. 


In mid-November 1992, Unit 2 
reactor at Bruce A, while at low 
power, experienced two “loss of 
regulation” incidents in which the 
control system attempted to raise 
power beyond demanded level. In 
both incidents, independent shutdown 
systems correctly shut down the 
reactor automatically. Ontario Hydro 
investigated the cause and AECB staff 
conducted an independent detailed 
investigation. 


Tests carried out on Unit 3 of the 
Darlington station to determine the 
cause of the fuel problems and the 
effect of possible design modifications 


resulted in a design change to 


equipment for the heat transport 
system. All four reactors are now 
licensed to operate and have been 
equipped with the design 
modification. Problems with reactor 
fuel, similar to that experienced in the 
Darlington reactors, were detected in 
the Bruce reactors during 1992. 
Ontario Hydro is reviewing 
similarities between the stations and is 
taking action to remedy the situation. 


Leaks in the boiler tubes in Units 1 
and 2 at Bruce A, and on Units 5 and 6 
at Pickering B, continue to be a 
problem. Ontario Hydro is carrying 
out extensive inspection and 
monitoring programs. As well, 
because the accumulation of deposits 
in the boilers may cause corrosion and 
disruptions in steam flow, Ontario 
Hydro has begun a chemical cleaning 
program of the boilers for these 
stations. Wastes generated by the 
cleaning process are being treated and 
disposed of at the Bruce site. 


During 1992, Ontario Hydro and 
the AECB completed a re-examination 
of the capability of the shutdown 
system of the Pickering A reactors. 


The reactors were licensed prior to the 
introduction in 1977 of a regulatory 
requirement for two independent, 
diverse and fully capable shutdown 
systems. Results indicated the need 
for improvements. Acceptable 
modifications to enhance the 
capabilities of the shutdown system, 
but which would not meet the two shut 
down system rule, are now under way 
‘ and are expected to be completed by 
the end of 1997. 


Replacement of all the pressure 
tubes in Unit 4 at Pickering was 
completed by Ontario Hydro. This 
concluded the retubing program for 
the Pickering A reactors. The AECB is 
continuing to require monitoring to 
ensure that other Canadian reactors 
will be taken out of service and 
retubed if the pressure tubes are no 

longer suitable for continued 
operation. Degradation of the pressure 
tubes, combined with sagging due to 
incorrect installation of support rings, 


can result in high local concentrations 
of zirconium hydride and eventual 
failure, as occurred at Pickering in 
1983. The results of monitoring have 
indicated that the degradation process 
continues to proceed somewhat more 
slowly than previously estimated. 


Although Unit 2 at Bruce A was 
scheduled for pressure tube 
replacement in 1994, Ontario Hydro 
announced in March 1993, that it is 
not committed to retube any of the 
Bruce A reactors and that the units 
will be retired if they become unsafe 
to operate. 


A general shortcoming at power 
reactors continued to be the backlog of 
maintenance work and necessary 
revisions to operating procedures. 
While Ontario Hydro instituted a 
major program to improve the quality 
of reactor operation, the AECB is 
exercising extra vigilance to ensure 
that safety is not jeopardized as a 
result of Ontario Hydro’s 


Boiler-tube leaks in Units 5 and 6 at Pickering B continue to be a problem. 
Extensive inspection and monitoring are being carried out by Ontario Hydro. 


announcement in March 1993, that it 
will defer some remedial activities and 
make significant reductions in the 
work force and in the operating, 
maintenance and administrative 
budget. 


In March 1993, as part of the 
assessment of a proposed design 
solution to prevent further fretting of 
pressure tubes, Ontario Hydro 
uncovered a serious deficiency in the 
analysis of a large loss of coolant 
accident. The existing analysis did not 
account for the effects of fuel 
movement that would occur in the 
event of a large break in the heat 
transport system piping on the inlet 
side of the reactor. The analysis 
showed that the consequences of such 
an accident, if it were to occur while 
operating at full power, could be 
unacceptable. As a result, Ontario 
Hydro ordered the derating of all 
operating Bruce reactors to 60% full 
power. Ontario Hydro stated that the 
Darlington reactors can remain at 
100% because the effects of this 
newly considered effect are much less 
significant at that plant. Ontario Hydro 
is working on a design solution to the 
problem. 


The Pickering, Gentilly 2 and Point 
Lepreau reactors are not affected by 
this problem because of design 
differences. 


Research Reactors 


As of March 31, 1993, there were 
eight operating research reactors in 
Canadian universities: four in Ontario, 
two in Quebec, and one each in Nova 
Scotia and Alberta. There was also an 
operating research reactor at the 
Saskatchewan Research Council in 
Saskatoon. Six of these nine reactors 


are of the SLOWPOKE-2 type, 
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designed by Atomic Energy of Canada 
Limited. The facility in Hamilton, 
Ontario, is a 5-MW pool-type reactor, 
and the remaining two are subcritical 
assemblies. Annex VII lists research 
reactor licences. 


A SLOWPOKE-2 type research 
reactor at the Nordion International 
Facility in Kanata, Ontario, was 
removed from service and 
decommissioned during the reporting 
period. The operating licence for this 
facility was revoked. 


With the exception of the reactor in 
Hamilton, all of the research reactors 
are very low-power facilities that are 
inherently safe. Operations have been 
conducted in an acceptable manner 
with no unsafe events in the reporting 
period. 


The Atomic Energy of Canada 
Limited research facilities at Chalk 
River, Ontario, and Pinawa, Manitoba, 
are licensed by the AECB. These 
facilities include large research 
reactors. Routine compliance 
inspections during the reporting period 
indicated satisfactory operation. 


The AECB continued its review of 
the design and construction aspects of 
a 10-MW reactor, Maple-X10, to be 
built at Chalk River, Ontario. 


Uranium Mine Facilities 


As of March 31, 1993, companies 
licensed under the Uranium and 
Thorium Mining Regulations, 
SOR/88-243, were located in 
Labrador, Ontario, Saskatchewan and 
the Northwest Territories. These 
companies carried out activities such 
as Operating mines and mills (Mining 
Facility Operating Licence), 
developing underground test mines 
(Underground Excavation Licence), 


delineating ore bodies (Mining 
Facility Removal Licence) and 
maintaining properties undergoing 
decommissioning (Decommissioning 
Licence). 


The continuing depressed market 
for uranium resulted in further 
production cut-backs in the Ontario 
uranium mines at Elliot Lake. Rio 
Algom Limited continued to operate 
the Stanleigh Mine. Rio Algom 
Limited proceeded with its 
preliminary decommissioning work at 
its shut down Quirke and Panel mines, 
and has made a submission to the 
AECB for the complete 
decommissioning of these facilities. 
At the end of the reporting period, 
approximately 12 workers remained 
on the Denison site for clean-up and 
salvage operations; this work will 
continue until the site is 
decommissioned. Denison Mines 
Limited was preparing a 
decommissioning proposal and 
schedule that was to be submitted to 
the AECB. 


The AECB is reviewing a proposal 
that will see the Deilman Pit at Key 
Lake in northern Saskatchewan used 
for an in-pit tailings disposal system. 


In Saskatchewan, the AECB 
referred six new mines for public 
review by a panel, in accordance with 
the Federal Environmental Assessment 
and Review Process Guidelines Order. 


Five of these mines are being reviewed 
by a joint federal-provincial panel, and 
one by a federal-only panel. Midwest 
Joint Venture (MJV) and Minatco 
Limited submitted final Environmental 
Impact Statements to the joint panel. 
AECB staff comments were issued 

for the MJV proposal; those for 
Minatco Limited were submitted in 
February 1993. Cogema Canada Ltd:, 
(now Cogema Resources Inc.), Cluff 
Mining, submitted a new proposal to 
the joint panel for the mining of the 
Dominique-Janine extension. Cameco _ 
Corporation submitted a proposal for 
underground excavation and 
exploratory diamond drilling at the 
McArthur River site. The AECB 
referred the proposal for public review 
by a panel in accordance with the 
Federal Environmental Assessment 
and Review Process Guidelines 

Order. Public hearings were held in 
December 1992, and the Panel issued 
its report recommending that the 
proposal proceed with certain 
conditions. The AECB is reviewing 
the report and its recommendations. 
Cameco’s Eagle Point project at 
Rabbit Lake was submitted to the 
federal panel for review. 


Urangesellschaft Canada Limited 
continued to gather baseline data for 
its property in the Northwest 
Territories. 


Cogema Canada Ltd., Cluff 
Mining, extended its underground 
mining operations from fourto | 
eight months. AECB staff is carefully 
monitoring this facility because of the 
increased potential for workers to 
approach the regulatory dose limit. 
Further mining of the Dominique- 
Janine Pit is contingent upon 
satisfactory completion of the 
environmental review process and the 
issuance of regulatory approvals. 


Cigar Lake Mining Corporation 
successfully completed a jet boring 
mining phase to examine another 
innovative mining method. The 
company is investigating other 
options. 


The tailings management area at 
the Key Lake Operation in 
Saskatchewan did not function as 
originally predicted. Extensive and 
unforeseen ice formation (permafrost) 
occurred in the tailings mass. Cameco 
Corporation is reducing the amount of 
ice formed by injecting hot water into 
the tailings through pipes. A pilot test 
conducted by the company showed 
positive results with increased 
consolidation of the tailings. The 
complete thawing of the ice is 
expected to take 12 years. In addition, 
the mining in the Deilman Pit was 
accelerated to prepare the pit for an 
in-pit tailings disposal system; the 
AECB is reviewing this proposal. 


Cameco’s Rabbit Lake Operation 
restarted the milling of ore in 
August 1991, after a two-year 
shutdown. Waste rock and special 
waste material were placed in the 
mined-out B-Zone Pit, covered and 
then flooded with fresh water. Final 
decommissioning plans for the B- 
Zone Pit, including the waste rock 
piles and the Rabbit Lake Waste 
Management Facility, were reviewed. 
An ongoing monitoring program has 
been instituted to evaluate the 
environmental impacts over at least 
the next five years. Test stoping was 
initiated at the Eagle Point test mine in 
mid-1992. Workplace conditions are 
being closely monitored both for 
radiation protection and engineering 
purposes. 


AECB licences, which are issued to 
mining companies, limit the 


concentrations of contaminants that 
the licensees are permitted to 
discharge in their effluent. During 

the reporting period, more than 
10,000 effluent analyses were 
performed by the licensees and the 
AECB. Of these, there was one 
sample that exceeded the limit for pH. 
One sample was above the limit for 
total suspended solids. 


No mine or mill worker was 
reported as exceeding any maximum 
permissible radiation dose or exposure 
in the reporting period. 


At Conwest Exploration’s 
Madawaska facility near Bancroft, 
Ontario, most of the decommissioning 
work was completed to the satisfaction 
of the AECB; some outstanding items 
remain. At the Beaverlodge/Dubyna 
facility in Saskatchewan, which was 
shut down in 1982, assessment of the 
decommissioning work performance is 
continuing. 


Annex VIII lists uranium mine and 
mill licences and approvals. 


Uranium Refining and 
Conversion Facilities 


Uranium concentrate (yellowcake) 
from the mine/mill is upgraded by 
refining and conversion to uranium: 
trioxide (UO,), and subsequently into 
uranium dioxide (UO,) and uranium 
hexafluoride (UF,). The UO, is used 
directly in the manufacture of fuel 
bundles for CANDU-type reactors; the 
UF, is used as feed material for the 
uranium enrichment process, which 
increases the concentration of the 
fissile uranium-235 isotope. 
Approximately one-quarter of the UO, 
is consumed in Canada, while the 
remainder is exported to countries 
with uranium enrichment facilities. 


Uranium concentrate (yellowcake) is 
upgraded by refining and conversion 
to uranium trioxide, and subsequently 
to uranium dioxide and uranium 
hexafluoride. Yellowcake is stored and 
transported in steel drums. 


After enrichment, the enriched UF, is 
converted into enriched UO, for use in 
the manufacture of fuel for light 
water-type reactors. Some of the by- 
product material from the enrichment 
process, in the form of depleted 
uranium tetrafluoride (UF,), is 
returned to Canada for conversion into 
uranium metal. (Depleted means that 
the uranium contains less of the fissile 
uranium-235 isotope than normally 
found in nature.) 


The refining and conversion 
processes are carried out in facilities 
owned and operated by Cameco 
Corporation. The yellowcake is made 
into UO, at a plant in Blind River, 
Ontario. In 1992, the estimated 
radiation dose to members of the 
public due to uranium emissions to 
the environment from that operation 
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was approximately 0.002 millisievert 
(0.04% of the public limit). The 
average dose received by refinery 
workers was approximately 

1.4 millisieverts (2.8% of the 
occupational dose limit). 


The UO, from Blind River is 
shipped to Cameco’s conversion 
facility, located in Port Hope, Ontario. 
The three main plants at this facility 
— the West Es plant, the South UO, 
plant and the Metals plant — operated 
normally, but at reduced production 
rates. The two other plants that form 
part of this facility operated only 
partially: the East UF, plant to 
produce fluorine for use in the West 
plant, and the North UO,/W aste 
Recovery plant for short periods to 
produce a special batch of depleted 
uranium UO,, and to process scrap 
pellets to recover and recycle the UO.. 
The estimated radiation dose to the 
most exposed member of the public 
resulting from the operation of this 
facility was 0.2 millisievert (4% of 
the public dose limit). The average 
dose received by workers was 
approximately 0.8 millisievert 
(1.6% of the occupational limit). 


In June 1992, Cameco announced 
further cutbacks in the Fuel Service 
Division’s operations due to poor 
market demand. This has resulted in 
the permanent shutdown of the 


Heavy water (deuterium oxide) is 
essential for the operation of the 
CANDU system. Although no 
radiation hazards result from its 
production at the Bruce Nuclear 
Power Developement site, hydrogen 
sulphide, a highly toxic gas used in the 
process, must be safely contained. 
Routine compliance inspections and 
reviews indicated satisfactory 
operation. 


remaining fluorine production circuit 
at the East kes plant, and lower 
production levels at the West UF, 
plant for the foreseeable future. 


Annex IX lists uranium refinery 
and conversion facility licences. 


Fuel Fabrication Facilities 


The UO, powder produced by 
Cameco Corporation is used to 
manufacture fuel bundles for the 
CANDU reactors operated by Ontario 
Hydro, Hydro-Québec and the 
New Brunswick Power Corporation. 
The manufacturing process involves a 
series of operations: the powder is 
formed into small pellets; sets of 
pellets are loaded into zircaloy tubes; 
each tube is capped and sealed by 
welding; and finally, the completed 
tubes are assembled into bundles. 
These operations are carried out by 
two companies — General Electric 
Canada Incorporated and Zircatec 
Precision Industries Incorporated. 


General Electric forms pellets 
at its plant in Toronto, Ontario, 
and then ships them to its plant in 
Peterborough, Ontario, where the fuel 
bundles are completed. The estimated 
radiation dose to the public at the 
perimeter of the Toronto plant was 
0.1 millisievert (2% of the public 
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limit). The average worker dose at that 
facility was 4.7 millisieverts (9.4% of 
the occupational limit). No radiation 
dose to the public resulted from the 
operation of the Peterborough plant 
because it releases essentially no 
uranium to the environment. The 
average worker dose at that facility 
was 3.31 millisieverts (6.6% of the 
occupational limit). 


Zircatec Precision Industries 
conducts all the operations at one 
plant located at Port Hope, Ontario. 
The estimated radiation dose to the 
public at the perimeter of this plant 
was approximately 0.16 millisievert 
(3.1% of the public dose limit), and 
the average dose received by workers 
was approximately 2.25 millisieverts 
(5.1% of the occupational dose limit). 


Annex IX lists fuel fabrication 
facility licences. 


Heavy Water Plants 


Deuterium oxide (heavy water) is 
essential for the operation of the 
CANDU nuclear reactor, where it is 
used as a moderator for the fission 
reaction and as a coolant to transfer 
heat from the fuel. It is defined as a 
prescribed substance and thus is 
subject to regulation by the AECB. 
Although no radiation hazards result 


from the production of heavy water, (i.e. radioactive materials) require an 
the process uses large quantities of AECB licence for their construction, 
hydrogen sulphide, a highly toxic gas. operation and decommissioning. 
Licensing conditions require heavy Neat March 4) le here 
water production plants to be 
engineered and maintained to contain 
this gas, and to have adequate safety 
and emergency systems. 


authorized the construction or use of 
69 cancer therapy machines and 
23 accelerators used for non-medical 


As of March 31, 1993, one heavy purposes. In addition, four companies 
water plant was licensed to operate were authorized to explore the 
at the Bruce Nuclear Power underground formations around oil 
Development near Kincardine, wells with portable accelerators. 


Ontario. One construction approval 
has been in effect for another plant 
at the Bruce Nuclear Power 
Development since 1975; this plant, 
however, is only partially completed 
and remains in a “mothballed” 
condition. | 


During the reporting period, 
34 inspections were performed and 
20 minor violations were found. No 
overexposures of licensees’ staff or 
the public resulted from any of these 
licensed activities. 


During the reporting period, 
three heavy water plant workers were 
poisoned by hydrogen sulphide. None 
lost consciousness, and all received 
the appropriate treatment. There were 
three hydrogen sulphide-to-water 
discharges that exceeded regulatory 
limits slightly. These discharges did 
not threaten public health or the 
environment. There were no hydrogen 
sulphide or sulphur dioxide-to-air 
emissions that exceeded regulatory 
limits. 


Routine compliance inspections 
and reviews during the reporting 
period indicated satisfactory 
operation. 


Particle Accelerators 


A particle accelerator is a machine 
that uses electric and magnetic fields 
to accelerate a beam of subatomic 
particles and generate ionizing 
radiation that in turn is used for cancer 
therapy, research, analysis or isotope 
production. Machines that are capable 
of producing atomic energy 


60 accelerator licences in effect. These 
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RADIOACTIVE WASTE MANAGEMENT 


Nuclear facilities (except heavy 
water plants) and users of prescribed 
substances produce radioactive 
waste. The AECB regulates the 
management of radioactive waste to 
ensure that it causes no hazard to the 
health and safety of persons, or to the 
environment. 


The radioactive content of the 
waste varies with the source. 
Management techniques, therefore, 
depend on the characteristics of the 
waste. As of March 31, 1993, there 
were 17 licensed waste management 
facilities in operation: 11 in Ontario, 
two in Quebec, two in Alberta and 
one each in Saskatchewan and 
New Brunswick. In addition, there 
were waste management facilities 
associated with the Chalk River 
Laboratories in Ontario, the 
Whiteshell Laboratories in Manitoba, 
and uranium mining/milling 
operations. 


Because of the construction and 
location of waste management 
facilities, members of the public 
do not receive any significant dose 
of radiation from the contained 
radioactive waste. Only in a few 
facilities is it possible for workers to 
be exposed while handling the waste, 
and none received doses in excess of 
any limits during the reporting 
period. 


Reactor Waste 


Spent fuel from a power reactor is 
highly radioactive and remains so for 
a long time. It is stored either 
underwater in large pools at the 
reactor site, or in dry concrete 
containers until a permanent storage 
or disposal facility becomes 
available. 


Highly radioactive spent fuel from 
power reactors is stored at the reactor 
site either above ground in dry concrete 
containers or underwater in large pools 
similar to this one located at the 
Pickering Nuclear Generating Station. 


During the reporting period, the 
panel set up in accordance with the 
Federal Environmental Assessment 
and Review Process Guidelines 
Order to carry out a public review of 
a concept for disposal of high-level 
reactor wastes deep in rock 
formations, continued its activities. 
The panel sought input on its draft 
guidelines for the preparation of an 
Environmental Impact Statement 
(EIS); the AECB provided comments 
on the draft to assist the panel. The 
EIS guidelines were issued in final 
form in March 1992, by the panel. 
This review is expected to continue 
for several years. The AECB made a 
presentation to the panel’s scoping 
meeting, and is preparing to 
participate further in this public 
review, and to evaluate the 
Environmental Impact Statement to 
be issued by Atomic Energy of 
Canada Limited. The level of detail 
of the AECB work is relatively low 
because a facility licence is not being 
sought at this time. More intensive 
review will be required if the public 
review confirms the concept, and if a 
site is to be chosen and developed. 


The fuel from the Douglas Point, 
Gentilly 1 and NPD reactors, all now 
permanently shut down, is stored 
dry, in welded steel containers inside 
concrete “silos” until a permanent 
disposal facility is available. In each 
case, the reactor and associated 
facilities have been partially 
decommissioned and are in a 
“storage-with-surveillance” mode. 
Typically, the wastes from the 
decommissioning are stored within 
the reactor facility in a variety of 
ways appropriate to the hazard of the 
wastes. 


In 1991, the AECB licensed the 
dry storage of irradiated fuel at Point 
Lepreau. Transfers of irradiated fuel 
from the station’s spent fuel bay to 
the concrete storage canisters began 
in September. Fuel will be stored in 
these canisters for decades until a 
fuel disposal facility is available. 


Other less intensely radioactive 
wastes resulting from reactor 
operations are stored in a variety of 
structures in waste management 
facilities located at reactor sites. 
Prior to storage, the volume of the 
wastes may be reduced by 
incineration, compaction or baling. 
As well, there are facilities for the 
decontamination of parts and tools, 
laundering of protective clothing, 
and the refurbishment and 
rehabilitation of equipment. 


Refinery Waste 


In the past, wastes from refineries 
and conversion facilities were 
managed by means of direct in- 
ground burial. This practice has been 
discontinued. The volume of waste 
produced has been greatly reduced 
by recycling and reuse of the 
material. The volume of waste now 


Some of the less intense radioactive 
wastes resulting from reactor 
operations at the Bruce generating 
station are incinerated in the Waste 
Volume Reduction Facility. 


being produced is drummed and 
stored in warehouses pending the 
establishment of an appropriate 
disposal facility. 


The seepage and runoff from the 
waste management facilities where 
direct in-ground burial was practised 
continues to be collected and treated 
prior to discharge. 


Radioisotope Waste 


A number of waste management 
facilities process and manage the 
wastes that result from the use of 
radioisotopes for research and 
medicine. In general, these facilities 
collect and package waste for 
shipment to approved storage sites. In 
some cases, the waste is. incinerated 
or allowed to decay to insignificant 
radioactivity levels, and then 
discharged into the municipal sewer 
system or municipal garbage system. 


Historic Waste 


The federal government has 
commissioned the Low-Level 
Radioactive Waste Management 
Office to undertake certain initiatives 
_ with respect to accumulations of 


so-called “historic” waste (low-level 
radioactive wastes that accumulated 
prior to AECB regulation) in the 
town of Port Hope, Ontario, in 
anticipation of its ultimate transfer to 
an appropriate disposal facility. 


As a consequence, the Office 
has consolidated some waste 
accumulations and established 
temporary holding facilities for 
wastes uncovered during routine 
excavation within the town. The 
activities of the Office are being 
monitored by the AECB and, where 
appropriate, licences have been 
issued for particular waste 
accumulations. 


As part of its efforts with respect 
to historic wastes, the federal 
government established a Siting Task 
Force with a mission to attempt to 
identify, in a co-operative and non- 
confrontational manner, a community 
in which a disposal facility could be 
built to receive the low-level 
radioactive waste from in and around 
the town of Port Hope. During the 
reporting period, the AECB 
collaborated closely with the Siting 
Task Force, providing technical 
information about wastes, radioactive 
waste management technologies, and 
regulatory requirements with respect 
to disposal facilities. 


The disposal facility, when sited 
and built, will also receive the 
radioactive waste currently in the 
Port Granby Waste Management 
Facility in Newcastle, Ontario, and in 
the Welcome Waste Management 
Facility in the Township of Hope, 
near Port Hope, Ontario. The waste 
material was placed directly into the 
ground in these facilities. Both sites 
are closed to further receipt of waste, 
and the AECB has directed that they 
be decommissioned. 


Uranium Mine/Mill Waste 


Information on uranium mine/mill 
waste is reported under the heading 
“Uranium Mine Facilities” (page 
10-11). 


Annex X lists radioactive waste 
management licences. 
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NUCLEAR MATERIALS 


Persons who possess, sell or use 
nuclear materials must obtain a licence 
from the AECB. The information 
required to support applications for 
such licences is less detailed and 
complex than for a nuclear facility; 
however, the applicant must satisfy 
the AECB that the proposed activity 
will be conducted in accordance with 
the requirements of the AEC 
Regulations and the licence 
conditions. 


The use of nuclear materials is 
widespread across Canada, and it is 
also the AECB’s responsibility to 
regulate the packaging of such 
materials for shipment. 


Prescribed Substances 


During the reporting period, there 
were 28 companies holding Prescribed 
Substance Licences involving the use 
of uranium, thorium and heavy water. 
The types of activities licensed ranged 
from possession and storage, analysis 
and processing of material for research 
and multiple commercial uses, e.g. for 
radiation shielding, as aircraft balance 
weights, calibration devices, analytical 
standards and in certain metal alloys. 


The average dose to workers for 
most of these operations was less than 
0.5 millisievert, (1% of the 
occupational limit). The estimated 
public dose was insignificant relative 
to the public dose limit. 


Radioisotopes 


Radioisotopes are used widely in 
research, in medicine for diagnostic 
and therapeutic purposes, and in 
industry for a variety of tasks 
including quality control, which uses 
radiography, and process control, 
which uses gauging techniques. 


Licences are required for these 
applications; however, for certain 
other devices such as smoke detectors 
and tritium exit signs, where the 
quantity of radioactive material is 
small and the device meets 
internationally accepted standards for 
safety, the user is exempt from 
licensing. In cases of devices that are 


exempt from user-licensing, however, 


the manufacturer, distributor, and 
importer must be licensed. 


As of March 31, 1993, there were 
3,743 radioisotope licences in effect. 
The distributions by type of user, and 
by province and territory, are shown 
below: 


Radioisotope Licences 
Type of Users 


2,253 Commercial 
690 Medical Institutions 
514 Governments 
286 Educational Institutions 


Distribution 
1,541 Ontario 
887 Quebec 


447 Alberta 
SA British Columbia 
110 Manitoba 
107 Saskatchewan 
105 Nova Scotia 
95 New Brunswick 
47 ~ Newfoundland 
12: Prince Edward Island 
11 Northwest Territories 
8 Yukon 


During the reporting period, 
3,297 inspections of radioisotope 
licensees were carried out. These 
inspections identified 1,534 major 


infractions — violations of the AEC 
Regulations or licence conditions that 
could directly have affected radiation 
safety; and 2,661 other infractions — 
deficiencies in compliance with the 
AEC Regulations or licence conditions 
that did not directly affect radiation 
safety. Inspectors carried out 106 
investigations of unusual situations, 
issued three stop-work orders and 
initiated prosecutions. Eleven 
prosecutions were completed during 
the reporting period; three against 
individuals were successful, as were 
SIX Cases against companies. A case 
was pending against one company. 


During the reporting period, 
30 incidents involving radioisotopes 
were reported to the AECB, as 
compared with 39 the previous year. 
None of the incidents resulted in any 
significant exposure to individuals or 
risk to the environment. The types of 
incidents are summarized as follows: 


| sprocedres 
_ 5 stillunderinvestigation = 


During the reporting period, there 
were four cases of radiation 
overexposure (all in excess of the 
annual limit) as compared with 17, 15 
and 11 overexposures in 1989-90, 


1990-91 and 1991-92 respectively. 
The trend to fewer overexposures may 
in part be due to the weak state of the 
economy. It appears, however, that the 
programs introduced by the AECB to 
reduce overexposures, such as 
increased inspections, Qualified 
Operator exams and strong 
enforcement actions, are having a 
positive effect. 


In order to ensure that operators of 
radiography exposure devices have a 
basic knowledge of radiation — 
protection and safe working practices, 
the AECB administers an examination 
at various locations across the country 
six times a year. During the reporting 
period, 153 persons passed the exam 
from a total of 254 exams written, for 
a success rate of 60%. This compares 
with a success rate of 57% obtained in 
the 401 exams written the previous 
year. | 


Packaging and 
Transportation 


The AECB regulates the 
packaging, preparation for shipment 
and receipt of radioactive materials 
through the administration of the 
Transport Packaging of Radioactive 
Materials Regulations, SOR/83-740 
(TPRM Regulations). As well, the 
AECB co-operates with Transport 
Canada in regulating the carriage of 
radioactive materials under the 
Transportation of Dangerous Goods 
Act. 


Revisions of the TPRM 
Regulations, to comply with the 1990 
edition of the International Atomic 
Energy Agency’s (IAEA) Regulations 
for the Safe Transport of Radioactive 
Materials, are continuing. Interim 
changes were made to the TPRM 
Regulations to permit shipments to 


and from Canada, that conform to 
either the 1990 IAEA recommenda- 
tions or the current requirements of 
the TPRM Regulations. 


During the reporting period, the 
AECB issued 65 package, special 
form and shipment certificates that 
included one Special Arrangement 
certificate; 22 Endorsements of 
Foreign Certificates; 35 Canadian 
Origin Package Certificates; and 
seven Special Form Certificates. 


It is estimated that about 

750,000 packages containing 
radioactive materials are transported 
each year in Canada. 


As of March 31, 1993, there were 

113 certificates in existence, of which 
69 were for Canadian packages and 44 
were endorsements of packages from 
seven foreign countries. ; 


It is estimated that approximately 
750,000 packages containing 
radioactive material are transported 
each year in Canada. 


During the reporting period, there 
were 18 reports to the AECB of 
incidents or concerns about the 
transport of radioactive materials. 
None of these incidents resulted in 
exposure of workers to radiation in 


excess of regulatory limits. In one 
case, legal action has been initiated 
against the shipper because a returned 
package that was marked as empty, 
contained part of the original 
shipment. 


A summary of 16 other 
transportation reports to the AECB is 
as follows: 


+ three occasions on which packages 
were lost. In two of these cases, the 
packages fell from the vehicles and 
were recovered very quickly. One 
package with a very small amount 
of radioactive material was lost by 
a commercial carrier and has not 
been recovered; 

¢ four occasions on which concerns 
were raised because the packages 
were wet. In all cases, the packages 
were found to be satisfactory as the 
liquid did not originate from the 
packages; 

¢ four occasions on which packages 
were improperly prepared or 
handled during shipment. These 
included unapproved contents, 
improper storage in the vehicle, 
deficient shielding and radioactive 
material outside the containment 
boundary within the package; 

¢ two occasions on which packages 
fell or were dropped with 
superficial damage to the outer 
packaging; no effect on the 
contents were found; 

¢ two occasions on which packages 
were partially crushed when run 
over by vehicles; there was no 
release of the radioactive materials; 

* one occasion in which a vehicle 
was involved in an accident 
without damage to the radioactive 
material package. 


Finally, on another occasion, a rail 
car containing radioactive material 
was reported to have derailed but it 
was later discovered that it was in the 
section of the train that did not derail. 
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COMPLIANCE MONITORING 


The AECB verifies that licensees 
comply with the AEC Regulations and 
the conditions of licences in a variety 
of ways: 


¢ inspectors are located at nuclear 
power reactor sites; and in 
Saskatoon to more easily access the 
uranium mines in northern 
Saskatchewan; 

¢ staff in both the licensing and 
assessment divisions in Ottawa 
carry out routine and special 
inspections; 

¢ regional offices are located in 
Calgary, Alberta; Mississauga and 
Ottawa, Ontario; and Laval, 
Quebec — staffed with inspectors 
whose primary purpose is to carry 
out compliance inspections of the 
3,162 licensees across Canada, who 
altogether held 3,743 licences; and 

+ staff at all locations review and 
respond to periodic reports and 
notices of abnormal occurrences 
that are submitted by licensees as a 
regulatory requirement. 


To support its compliance program, 
the AECB maintains a laboratory in 
Ottawa that has the capability of 
carrying out analyses of samples taken 
during compliance inspections of 
radioisotope licensees. During the 
reporting period, laboratory staff 
undertook 3,560 chemical and 
radiochemical measurements 
performed on a large variety of 
samples. Approximately 500 field 
instruments used by the AECB 
inspectors are supplied, serviced and 
calibrated by this laboratory. 


The AECB maintains a laboratory in Ottawa which analyses a wide variety of 
samples taken during compliance inspections. Howard Montone who works at the 
laboratory looks after the calibration of field instruments used by inspectors. 


REGULATORY RESEARCH AND SUPPORT 


The AECB administers a mission- 
oriented research and support program 
to support its regulatory activities. 
This work is contracted out. 


The objectives of the program are 
to produce pertinent information that 
will assist the AECB in making 
correct, timely and credible decisions. 
Where appropriate, joint programs are 
undertaken with other government 
departments or agencies to maximize 
value for money expended, and to 
benefit from similar research. 


During the reporting period, the 
total amount spent on mission- 
oriented regulatory research and 
support was $3.216 million. The 
program, structured to cover the many 
aspects of the AECB’s regulatory 
activities, is divided into mission 
objects. The proportion of funding 
spent by mission object is shown 
below. 


Final reports resulting from 
research contracts are available to the 
public. 


Regulatory Research and Support Program 
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Nuclear Reactors 41.3% 
Other Fuel Cycle 

Facilities, General 16.1% 
Uranium Mines/Mills 12.2% 
Health Physics 11.4% 
Special Services 5.7% 
Regulations and Regulatory 

Process Development 5.6% 
Waste Management 4.9% 
Non-Fuel Cycle 

Applications 2.7% 
Transportation 0.1% 
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NON-PROLIFERATION, 


SAFEGUARDS AND SECURITY 


Nuclear Non-Proliferation 


The AECB continued its activities 
at both the international and national 
levels relating to the non-proliferation 
of nuclear weapons. The AECB 
administers bilateral agreements 
covering nuclear co-operation between 
Canada and 28 countries. AECB staff 
participated in multilateral meetings 
concerning nuclear export control 
issues, and in bilateral consultations 
on a wide range of related matters. 


Import and Export Control 


At the national level, the AECB, in 
co-operation with External Affairs and 
International Trade Canada, regulates 
the export of nuclear materials, 
equipment and technology to ensure 
that such exports are consistent with 
Canadian nuclear non-proliferation 
and export control policy. The AECB 
also regulates the import of nuclear 
materials. Proposed exports and 
imports of nuclear items are evaluated 
taking into account any applicable 
requirements relating to national 
nuclear non-proliferation policy, 
bilateral nuclear co-operation 
agreements, multilateral guidelines 
and controls, International Atomic 
Energy Agency (IAEA) safeguards, 
health, safety and security. During the 
reporting period, 347 export licences 
and 174 import licences were issued. 


International Safeguards 


The AECB administers the 
agreement between Canada and the 
IAEA for the application of safeguards 
in Canada. This agreement is for the 
exclusive purpose of verifying that 
Canada is meeting its obligations 
under the Treaty on the Non- 
Proliferation of Nuclear Weapons. 
AECB staff makes the necessary 


arrangements for the access of [AEA 
inspectors who are authorized to carry 
out safeguards inspections at nuclear 
facilities in Canada. Staff also 
arranges, on behalf of the IAEA, for 
the installation of safeguards 
equipment at these facilities. In 
addition, as part of its obligations, the 
AECB submitted to the IAEA 632 
reports involving 16,291 transactions 
during the 1992 calendar year. At the 
end of the period, approximately 
24,185 tonnes of nuclear materials 
were accounted for by the AECB, 
subject to IAEA inspections. 


The AECB manages a program for 
research and development in support 
of IAEA safeguards. This program, 
known as the Canadian Safeguards 
Support Program, assists the [AEA to 
improve safeguards approaches and 
techniques, and to develop safeguards 
equipment. The transfer of 
technological developments is 
facilitated by experts who are supplied 
to the [AEA and supported by the 
Program. The AECB contribution to 
the Program for the reporting period 
was $3.2 million. 


Physical Protection 


During the reporting period, AECB 
staff carried out nine inspections of 
nuclear facilities, together with a 
number of follow-up consultations, 
to verify compliance with the Physical 
Security Regulations, SOR/83-77. 


Uranium Exports 


The distribution, by final 
destination, of quantities of Canadian 
natural uranium that were exported 
during the 1992 calendar year, subject 
to authorizations issued by the AECB, 
is shown in the following table. These 
exports total 7,318 tonnes. 


The scope of international 
discussions on nuclear safety has 
grown in recent years, reflecting 
increased post-Chernobyl concern 
about trans-frontier risks. The 
experience and expertise of the AECB 
give Canada a major influence in the 
development of international safety 
guidelines. 


AECB staff participates in 
activities of the International Atomic 
Energy Agency (IAEA), the United 
Nations Scientific Committee on 
Effects of Nuclear Radiation, the 
Nuclear Energy Agency of the 
Organization for Economic Co- 
operation and Development, and other 
international organizations concerned 
with the peaceful uses of nuclear 
energy. 


During the reporting period, staff 
continued to take part in committees, 
working groups and technical 
meetings that dealt with a wide range 


INTERNATIONAL ACTIVITIES 


In 1992-93, AECB staff continued to take part in committees, working groups and 
technical meetings that dealt with a wide range of topics. One such discussion 


was with a delegation from France. 


of topics, which included: preparation 
and revision of safety codes and 
standards for nuclear facilities and for 
radiation and environmental protection 
and training in the nuclear industry; 
review of the international regulations 
for safe transport of radioactive 
materials; international nuclear 
safeguards; the Convention on the 
Physical Protection of Nuclear 
Material; the drafting of an 


The AECB provided technical assistance to the South Korean regulatory agency, 
the Korean Institute of Nuclear Safety, with respect to the Canadian-designed 
Wolsung reactor. Joe Didyk (third from left) and Al Omar (second from right) met 
with officials at the Wolsung Site. 


international convention on nuclear 
safety; and preparations for the 
discussions at the G-7 summit on 
safety of reactors in the former Soviet 
Union. 


During the reporting period, AECB 
staff provided technical assistance to 
the South Korean regulatory agency 
with respect to the Canadian designed 
Ali Wolsung reactor; to the Romanian 
regulatory agency and electrical utility 
with respect to the Cernavoda nuclear 
generating station; to Indonesia with 
respect to regulatory expertise; and to 
the German regulatory agency with 
respect to the management of shut 
down uranium mines in the eastern 
region of the country. 


AECB staff commented on the 
findings of an international review of 
the KANUPP reactor in Pakistan, and 
provided assistance to Columbia 
where a safety evaluation of an 
irradiator facility is being carried out 
on behalf of the IAEA. Additionally, 
staff provided the [AEA with 
computer programming assistance for 
its transportation database, and 
initiated arrangements to host an 
IAEA transportation training course. 
AECB staff also met with authorities 
in Lithuania concerning assistance in 
reviewing the acceptability of a 
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proposed facility for the dry storage of. 


irradiated fuel. 


Continued international concern 
about the potential horizontal 
proliferation of nuclear weapons in the 
post-Cold War environment generated 
an increased level of activity by the 
AECB in the nuclear non-proliferation 
field. 


Pursuant to its mandate in this area, 
AECB officials participated 
throughout the reporting period in 
high-level bilateral and trilateral 
consultations on matters of mutual 
interest with a number of Canada’s 
nuclear partners, including Argentina, 
Australia, Euratom, Japan, the 
Republic of Korea, the Russian 
Federation, Sweden and the United 
States of America. These were 
supplemented by additional 
discussions at the technical level 
between the AECB and its counterpart 
organizations in these and other | 
nations aimed at ensuring the effective 
implementation of Canada’s nuclear 
co-operation agreements with these 
countries. New contacts with Uruguay 
and Ukraine were explored. 


As well, AECB staff played an 
increasingly active role in multilateral 
nuclear non-proliferation activities 
such as the Zangger Committee and 
the Nuclear Suppliers’ Group. 


The AECB continued to provide 
technical advice to External Affairs 
and International Trade Canada on the 
continued evolution and 
implementation of those objectives, 
policies and procedures related to 
Canada’s nuclear non-proliferation 
policy, international nuclear non- 
proliferation and nuclear export 
controls. 


* FURATOM: Belgium, Denmark, Germany, France, Greece, Ireland, Italy, 
Luxembourg, Netherlands, Portugal, Spain, United Kingdom 


The AECB is actively involved in 
the exchange of nuclear safety and 
regulatory information with other 
foreign regulators, and has formal 
agreements on such matters with the 
American, British, French, German, 
South Korean and Romanian nuclear 
regulatory agencies. 
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Information services are provided 
by the Office of Public Information 
(OPI), which responds to enquiries 
from the public and news media, and 


_ issues news releases, notices and 


information bulletins. The OPI also 
publishes information about the 
AECB’s regulatory role, 
responsibilities and mission-oriented 
research, as well as reports prepared 
by the Board’s Advisory Committees. 


en ses 


The AECB pays particular attention to 
the information needs of Canadians. 
At a public forum at Lion’ s Head, 
Ontario, Zigmund Domaratzky, 
Director General of the Reactor 
Regulation Directorate, discussed with 
residents and media the safety of the 
Bruce A plant and other related topics. 


The AECB operates a public 


_ documents section within the OPI at 


its Ottawa headquarters. Licences and 
documents relating to regulatory 
activities, and minutes of Board 
meetings with supporting 
documentation, are available for 
public viewing. 


A catalogue of publications is 
published annually. Anyone may have 
their name placed on the mailing list 
to receive not only this publication, 
but also news releases, consultative 
documents (proposed regulations and 
policies), the quarterly regulatory 
journal Reporter, the Annual Report 
and Board minutes. During the 
reporting period, the Office of Public 


PUBLIC INFORMATION 


Information received 1,896 individual 
requests for documents and sent out 
18,812 publications in response. This 
is the most active period on record, 
with an increase of 4% in demand and 
over 15% in volume compared to the 
previous 12 months. 


In May 1992, the final step was 
taken on an information initiative 
begun in 1985. A review of historic 
Board minutes for the period 1946—74 
was completed, and they were added 
to the public documents collection at 
the AECB’s Ottawa offices. The 
review was necessary because the 
Board has statutory responsibilities for 
protecting certain information, but it 
was found that very little had to be 
severed from the old minutes. 


Continuing a public information 
initiative begun in 1991, a committee 
of health professionals, government 
representatives and local citizens 
chaired by the AECB’s Community 
Relations Officer worked on the 
development of a “Radiation Index” to 
be used in the Durham Region of 
southern Ontario, which is host to two 
very large nuclear power plants. 


The basic concept for the index 
came from the various scales used to 
promulgate levels of air pollution, 


To help clear up apparent 
misunderstanding and misconceptions 
about radiation, the AECB completed 
the production of a 21-minute video 
and companion brochure entitled 
Radiation and Our Environment. 


forest fire hazard and ultraviolet 
radiation. However, it was realized 
early on that the new index would 
have to be somewhat different since at 
the low levels being depicted (less 
than background radiation), there is no 
equivalent to a “danger” level for 
reference. Renamed an “Operations 
Monitor,” the index in various forms 
was reviewed by focus groups of local 
residents, and is expected to be put 
into use in 1993. 


In a further effort to expand on the 
information available about the little 
understood subject of ionizing 
radiation, a 21-minute colour video 
and companion brochure were 
produced. Radiation and Our 
Environment explains, in plain 
language, the nature of radiation, its 
sources, uses and health implications. 
The VHS-format video is intended for 
general audiences but may serve as a 
basic employee training source. The 
complementary 16-page brochure acts 
as a take-away aide-mémoire for 
viewers of the video, but is useful on 
its own. 


In addition to preparing the video 
and brochure, work was begun during 
the reporting period on a more 
detailed and complete manual on 
radiation, almost a textbook, with the 
working title of Living with Radiation; 
and a ready-reference manual on the 
properties and hazards of all 
radioisotopes in use in Canada. These 
are scheduled to be published in 1993. 


CORPORATE ADMINISTRATION 


Cost Recovery 


The AECB recovers 60% of its 
costs through fees charged for 
licences and permits. Publicly- 
funded health care and educational 
institutions as well as federal 
departments and agencies are 
exempted from the fees, the related 
costs being covered by Parliamentary 
appropriation. 


All AECB funding is voted by 
Parliament. The funds recovered 
through fees are returned directly to 
the Consolidated Revenue Fund. 


Emergency Preparedness 


The AECB must be prepared for 
emergencies that could affect its 
licensees’ staff, the public and the 
environment. In this capacity, the 
AECB must closely co-operate with 
its licensees, provincial government 
agencies, other federal agencies and 
international organizations. 


One area of federal co-operation 
involves the Federal Nuclear 
Emergency Response Plan (FNERP), 
which is led by Health and Welfare 
Canada. (The FNERP would be 
activated if federal assistance to a 
province or other country was 
required as a result of any domestic 
or international nuclear incident.) 
The AECB is a core member of the 
FNERP’s four organizational groups 
(Coordination, Operations, Technical 
Advisory and Public Affairs), and 
participates in emergency planning 
activities with other FNERP core 
agencies. 


One area of international co- 
operation is an arrangement that the 
AECB and the United States Nuclear 
Regulatory Commission have to 
notify each other of significant events 
occurring in their respective 
jurisdictions, and to exchange 
information on those events. This 
arrangement is regularly implemented 
when actual or simulated events (1.e. 


~ exercises) occur. 


The AECB also operates a duty 
officer program whereby anyone can 
seek information, advice or assistance 
from the AECB 24-hours a day for 
incidents involving the actual or 
potential release of radioactive 
materials to the environment. During 
the reporting period, the AECB Duty 
Officer received 73 calls; 49 for 
actual or potential incidents, 10 for 
simulated incidents and 14 for non- 
emergency items. 


Training Centre 


During the reporting period, the 
Training Centre continued its 
operation with five staff members. 
The computer and desktop publishing 
capabilities of the Centre were 
considerably enhanced. 


The Centre developed and 
delivered the following courses for 
AECB staff: Technical Overview 
Course (delivered twice), Media 
Encounter, Chairing Effective 
Meetings, Management Course, 
Supervisors’ Course (delivered three 
times), General Amendments to the 
AECB Regulations Course, 
Inspectors’ Course, Keyboarding 
Primer and Ontario Hydro Orange 
Badge Course (given twice). As well, 
the Centre assisted AECB staff who 
attended courses given by external 
agencies and organizations. 


The activities of the Centre also 
included discussions on long-term 
agreements for the provision of 
regulatory advice, assistance and 
training by the AECB to regulatory 
authorities from Romania, 

South Korea, Russia and Ukraine; 
the completion of seven on-the-job 
training programs for 19 foreign 
regulatory staff from Egypt, 
Romania, Indonesia and South 
Korea; and the delivery of a one-day 
workshop to a delegation from 
China. 


An extensive course dealing with 
fundamentals of power reactors 1s 
being developed. This course will be 
approximately six weeks in length 
and will form the foundation for all 
future reactor-related courses. 


The AECB’s Training Centre provides 
training and expert assistance to 
foreign nuclear regulatory 
organizations. Two graduates of the 
Radiation Protection and Inspection 
Course were Mrs. Leily Savitri and 
Mr. Togap Marpaung from the 
Indonesian regulatory agency. 


Nuclear Liability 


The AECB is responsible for the 
administration of the Nuclear 
Liability Act, designating nuclear 
installations and, with the approval 
of Treasury Board, prescribing the 
amount of basic insurance to be 
maintained by the operator. Annex 
XI lists the designated installations 
and the amounts of basic insurance 
prescribed. 


During the reporting period, the 
AECB continued to assist the 
Department of Energy, Mines and 
Resources in its newly-acquired 
policy role with respect to the Act, in 
its reviewing and updating of the 
Act, and in its taking the lead role in 
defence of a court action that has 
been launched against the Act. 


The review and update of the Act 
that was initiated by the Department 
is consistent with renewed interest 
and efforts in the international 
nuclear community toward improved 
legislation and international 
agreements in the area of third-party 
liability that have stemmed, for the 
most part, from the Chernobyl 
accident. 


Official Languages 


During the reporting period, 
AECB and Treasury Board staff 
continued to work on the 
documentation of a Memorandum of 
Understanding dealing with the 
AECB’s Official Languages 
Program. 


Financial Statement 


The audited financial statement 
for the fiscal year ending March 31, 
1993, is shown in Annex XII. 
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ANNEX II 
MARCH 31, 1993 


ORGANIZATION OF 


THE AECB 


President and Chief Executive Officer 


Official Languages Adviser 


Secretariat 


Secretary General 


R.J.A. Lévesque 
(Retired December 31, 1992) 
Advisory Committee on Radiological Protection Chairman B.CuLenti¢e 
_ Advisory Committee on Nuclear Safety Chairman R.E. Jervis 
Legal Services Unit General Counsel P.A. Barker 
Medical Liaison Officer G.E. Catton 


J.P. Marchildon 


J.G. McManus 


Secretary of the Board J.G. McManus 
_ Office of Public Information Chief H.J.M. Spence 
Planning and Coordination Section Chief L.C. Henry 

__ Advisory Committee Secretariat J.G. McManus 


Assistant Secretary and Chief, Regulatory Review 


Directorate of Reactor Regulation 


Director General 


W.L. Morisset 


Z. Domaratzki 


Power Reactor Division A Director B.R. Leblanc 
Power Reactor Division B Director M. Taylor 
Operator Certification Division Director R.A. Thomas 
Studies and Codification Division Director B.M. Ewing 
Directorate of Fuel Cycle and Materials Regulation Director General R.M. Duncan 
Uranium Facilities Division Director T.P. Viglasky 
Wastes and Impacts Division Director GG. Jack 
Compliance and Laboratory Division Director C.M. Maloney 
Radioisotopes and Transportation Division Director W.R. Brown 


Directorate of Analysis and Assessment 


Director General 


J.G. Waddington 


Safety Evaluation Division (Analysis) Director P.H. Wigfull 
Safety Evaluation Division (Engineering) Director G.J.K. Asmis 
| Components and Quality Assurance Division Director T.J. Molloy 
| Radiation and Environmental Protection Division Director M.P. Measures 
| Directorate of Research and Safeguards Director General J.D. Harvie 
_ Research and Support Division A Director R:E°Ferch 
| Research and Support Division B Director H. Stocker 
Non-Proliferation, Safeguards and Security Division Director J.R. Coady 
_ Directorate of Administration Director General J.P. Marchildon 
| Deputy Director General D.B. Sinden 
“ Training Centre Director J.P. Didyk 
| Personnel Section Chief B.R. Richard 
\ Finance Section Chief W.E. Gregory 
. Information Management Section Chief W.D. Goodwin 
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ADVISORY COMMITTEE ON 


ANNEX III 
MARCH 31, 1993 


RADIOLOGICAL PROTECTION 


Dr. B.C. Lentle 
(Chairman) 


Dr. A.M. Marko 
(Vice-Chairman) 


Dr. J.E. Aldrich 


Dr. A. Arsenault 


Dr..D. Chambers 


Mrs. K.L. Gordon 


Dr. D.J. Gorman 


Dr. G. Hill 


Dr. J.R. Johnson 


Mrs. D.P. Meyerhof 


Dr. D.K. Myers 


Mr. M.R. Rhéaume 


Mr. R. Wilson 


Dr. RE. Jervis 

(ex officio) 

Mr. J.P. Goyette 
(Scientific Secretary) 


Director, Division of Nuclear Medicine 
Vancouver General Hospital 
Vancouver, British Columbia 


Medical Adviser to the Atomic Energy Control Board 
for AECL Research Company 
Chalk River, Ontario 


Director, Research and Development 
Cancer Treatment and Research Foundation 
Halifax Clinic 

Halifax, Nova Scotia 


Institut de cardiologie de Montréal 
Montreal, Quebec 


SENES Consultants Ltd. 
Richmond Hill, Ontario 


Health Sciences Centre 
Winnipeg, Manitoba 


Director, Office of Environmental Health and Safety 
University of Toronto 
Toronto, Ontario 


Bureau of Chronic Disease Epidemiology 
Health and Welfare Canada 
Ottawa, Ontario 


Manager, Health Physics Department 
Batelle Pacific Northwest Laboratories 
Richland, Washington, U.S.A. 


Bureau of Radiation and Medical Devices 
Health and Welfare Canada 
Ottawa, Ontario 


Former Associate Director (retired), Health Sciences Division 
AECL Research Company 
Chalk River, Ontario 


Division Head, Radiation Protection, Health and Safety 
Hydro-Québec, Gentilly Nuclear Power Station 
Gentilly, Quebec 


Former Director (retired), Health and Safety Division 
Ontario Hydro 
Toronto, Ontario 


Chairman, Advisory Committee on Nuclear Safety 


Atomic Energy Control Board 


ADVISORY COMMITTEE Peete pur 
ON NUCLEAR SAFET 


Dr. R.E. Jervis Professor of Nuclear and Radiochemistry 


(Chairman) University of Toronto 
Toronto, Ontario 
Dr. A. Pearson Former Director (retired) 
(Vice-Chairman) Electronics, Instrumentation and Control Division 
AECL Research Company 
Chalk River, Ontario 
Dr. A. Biron Associate Dean of Graduate Studies and Research 


Ecole polytechnique 
Montreal, Quebec 


Dr. Y.M. Giroux Assistant to the Rector 
Université Laval 
Quebec, Quebec 


Pr N.C Lind Professor of Civil Engineering 
University of Waterloo 
Waterloo, Ontario 


Dr. O.R. Lundell Professor, Department of Chemistry 
York University 
Downsview, Ontario 


Dr. C. MacKay-Lassonde Assistant Deputy Minister, Communications Division 
Ontario Ministry of Culture and Communications 
Toronto, Ontario 


Dr. W. Paskievici Professor Emeritus 
Ecole polytechnique, Institute of Energy Engineering 
Montreal, Quebec 


Mr. J.A.L. Robertson Consultant 
(Formerly with AECL Research Company) 
Deep River, Ontario 


Dr. J.T. Rogers Professor of Mechanical Engineering 
Department of Mechanical and Aeronautical Engineering 
Carleton University 
Ottawa, Ontario 


Dr. E.L.J. Rosinger Director General 
Canadian Council of Ministers of the Environment 
Winnipeg, Manitoba 

Mr. N.L. Williams Former Manager (retired) 


Power Systems Sales and Engineering 
General Electric Canada Incorporated 
Peterborough, Ontario 


Dr.'B.C. Lentle Chairman, Advisory Committee on Radiological Protection 
(ex officio) 
Mr. R.J. Atchison Atomic Energy Control Board 


(Scientific Secretary) 
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ANNEX V 
MARCH 31, 1993 


MEDICAL 


ADVISERS 


Medical Adviser 
Dr. D.J. Howell 
Dr. D. Toms 


Dr. J.A. Aquino 
Dr. A.J. Johnson 


Dr. S. Giffin 
Dr. J.C. Wallace 


Dr. M. Plante 


Dr. J. Pfaff 
Dr. M.H. Finkelstein 


Dr. T. Redekop 


Dr. P. Sarsfield 


Dr. D. Watler 
(to be nominated) 
Dr. R.A. Copes 


Dr. G.E. Catton* 
Dr. E. Callary 
Dr. P.J. Waight 


Major R. Nowak 
L.Col. M.L. Tepper 


Dr. A.M. Marko 
Dr. J.L. Weeks 
Dr. R.J. Hawkins 
Dr. K. Oswald 


Mr. J.P. Goyette 
(Scientific Secretary) 


Nominating Body 


Newfoundland and Labrador Department of Labour 


Prince Edward Island Department of Health and Social Services 


Nova Scotia Department of Health 
New Brunswick Department of Health and Community Services 


Quebec Department of Health and Social Services 


Ontario Ministry of Labour 
Manitoba Department of Health 


Saskatchewan Department of Health 
Alberta Department of Community and Occupational Health 
British Colombia Department of Health 


Health and Welfare Canada 


Department of National Defence 


AECL Research Company 


Atomic Energy Control Board 


* AECB Medical Liaison Officer 


POWER REACTOR 
LICENCES 


Type and Number 


ANNEX VI 
MARCH 31, 1993 


Facility and Location Start-Up Current Licence 

(Licensee) of Units/Capacity Number Expiry Date 

Pickering Generating Station A CANDU—PHW 1971 PROL 4/92 1994.12.31 

Pickering, Ontario 4 x 500 MWe) 

(Ontario Hydro) 

Bruce Generating Station A CANDU—PHW 1976 PROL 7/90 1993.05.19 

Tiverton, Ontario 4x 750 MWe) 

(Ontario Hydro) 

Pickering Generating Station B CANDU—PHW 1982 PROL 8/92 1994.12.31 

Pickering, Ontario 4 x 500 MWe) 

(Ontario Hydro) 

Gentilly 2 Nuclear Power Station CANDU—PHW 1982 PER 10/92 1994.10.31 

Gentilly, Quebec 600 MW(e) 

(Hydro-Québec) 

Point Lepreau Generating Station CANDU—PHW 1982 PROL 12/92 1994.10.31 

Point Lepreau, New Brunswick 600 MW(e) 

(New Brunswick Power Corporation) 

Bruce Generating Station B CANDU—PHW 1984 PROL 14/91 1993.08.31 

Tiverton, Ontario 4 x 840 MWe) 

(Ontario Hydro) 

Darlington Generating Station A CANDU—PHW 

Bowmanville, Ontario | 4 x 850 MWe), Unit 2 1989 PROL 13/92 1994.11.15 

(Ontario Hydro) Unit 1 1990 PROL 13/92 1994.11.15 
Unit 3 1992 PROL 13/92 1994.11.15 
Unit 4 1993 PROL 13/93 1994.11.15 

MW(e) — megawatt (nominal electrical power output) 

PER — Reactor Operating Licence (Permis d’ exploitation de réacteur) 

PHW — pressurized heavy water 

PROL — Power Reactor Operating Licence 
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RESEARCH REACTOR 


LICENCES 


ANNEX VII 


MARCH 31, 1993 


Current Licence 


Licensee and Location Type and Number Start-Up 

of Units/Capacity Number Expiry Date 
University of Toronto subcritical 1958 RROL 6/90 1995:03:3: 
Toronto, Ontario assembly 
McMaster University swimming pool 1959 RROL 1/92 1994.06.30 
Hamilton, Ontario 5-MW(t) 
Ecole polytechnique subcritical 1974 PERR 9/90 19950381 
Montreal, Quebec assembly 
University of Toronto SLOWPOKE-2 1976 RROL 6A/89 1994.06.30 
Toronto, Ontario 20-k W(t) 
Ecole polytechnique .SLOWPOKE-2 1976 PERR 9A/89 1994.06.30 
Montreal, Quebec 20-k W(t) 
Dalhousie University SLOWPOKE-2 1976 RROL 17/91 1994.06.30 
Halifax, Nova Scotia 20-k W(t) 
University of Alberta SLOWPOKE-2 1977 ROL 1/89 1994.01.31 
Edmonton, Alberta 20-k W(t) 
Saskatchewan Research Council SLOWPOKE-2 1981 ROL 2/89 1994.01.31 
Saskatoon, Saskatchewan 20-k W(t) 
Royal Military College of Canada SLOWPOKE-2 1985 RROL 20/89 1994.06.30 
Kingston, Ontario 20-k W(t) 
kW(t) — _ kilowatt (thermal power) 
MW(t) — megawatt (thermal power) 
PERR — Research Reactor Operating Licence (Permis d’ exploitation de réacteur de recherche) 
ROL — Reactor Operating Licence 
RROL — Research Reactor Operating Licence 


URANIUM MINE/MILL Vaden ai fads 
FACILITY LICENCES 


Facility and Location Capacity Current Licence 
(Licensee) Number Expiry Date 
Cluff Lake, Phase II 1,500,000 kg/a uranium MFOL-143-4 1994.02.28 
Saskatchewan 

(Cogema Canada Ltd.) 

Collins Bay B-Zone 5,400,000 kg/a uranium MFOL-162-2 1994.10.31 
Saskatchewan 


(Cameco Corporation) 


Denison Mines decommissioning MEDL-349-0 
Elliot Lake, Ontario 
(Denison Mines Limited) 


Key Lake 5,700,000 kg/a uranium MFOL-164-1 1994.02.28 
Saskatchewan 
(Cameco Corporation) 


Stanleigh Mine 6,000 t/d mill feed MFOL- 136-4 1993.04.30 
Elliot Lake, Ontario 5,000 t/a acid raffinate 

(Rio Algom Limited) 2,000 t/a calcium fluoride 

Stanrock Mine suspended operations MFOL- 135-2 


Elliot Lake, Ontario 
(Denison Mines Limited) 


_ Cigar Lake Project underground exploration MFEL-152-2 1993.07.31 


Saskatchewan 


(Cigar Lake Mining Corporation) 


Midwest Joint Venture suspended operations MFEL-167-0 

Saskatchewan 

(Denison Mines Limited) (continued on p. 34) 
MFDL — Mining Facility Decommissioning Licence kg/a — kilogram per year 

MFEL — Mining Facility Excavation Licence t/a — tonne per year 

MFOL — Mining Facility Operating Licence t/d — tonne per day 
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URANIUM MINE/MILL Pisses <u 
FACILITY LICENCES 


Facility and Location Capacity 


Current Licence 


(Licensee) Number Expiry Date 
Kitts—Michelin Facility ore removal MFRL- 166-0 

Labrador 

(Western Canadian Mining Corporation) 

Project Wolly ore removal MFRL-148-2 1994.07.31 
Saskatchewan 

(Minatco Limited) 

Kiggavik (Lone Gull) Project ore removal MFRL-157-2 1993.06.14 
Baker Lake Area 


Northwest Territories 
(Urangesellschaft Canada Limited) 


McArthur River Project ore removal MFRL-165-1 1994.07.18 
Saskatchewan 
(Cameco Corporation) 


Beaverlodge Mining Operations decommissioning MEDL-340-0 
Beaverlodge, Saskatchewan 
(Cameco Corporation) 


Dubyna Mine decommissioning MEDL-340-0 
Uranium City, Saskatchewan 
(Cameco Corporation) 


Panel Mine decommissioning MFDL-346-0 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Quirke Mine decommissioning MFDL-345-0 
Elliot Lake, Ontario 
(Rio Algom Limited) 


Madawaska Mine decommissioning. DA-139-0 
Bancroft, Ontario 
(Madawaska Mines Limited) 


DA — Decommissioning Approval MFRL — Mining Facility Removal Licence 
MFDL — Mining Facility Decommissioning Licence 


ANNEX IX 
MARCH 31, 1993 


REFINERY AND FUEL 
FABRICATION PLANT LICENCES 


Licensee and Location Capacity Current Licence 


(tonnes/year uranium) Number Expiry Date 
General Electric Canada Incorporated 1,000 (fuel bundles) FFOL-222-3 1994.12.31 
Peterborough, Ontario 
General Electric Canada Incorporated 1,050 (fuel pellets) FFOL-221-3 1994.12.31 
Toronto, Ontario | 
Earth Sciences Extraction Company 70 (uranium oxide FFOL-209-8 1994.11.30 
Calgary, Alberta compounds) 
Cameco Corporation 18,000 (UO,) FFOL-224-2 1993.12.31 
Blind River, Ontario 
Cameco Corporation 10,000 (UF,) FFOL-225-2  1995.12.31 
Port Hope, Ontario 3,000 (UF,) 

2,000 (U) — (depleted 

metal and alloys) 

3,800 (UO,) 

1,000 (ADU) 
Zircatec Precision Industries Incorporated 900 (fuel pellets FFOL-223-2 1993.12.31 
Port Hope, Ontario and bundles) 
FFOL — Fuel Facility Operating Licence 
ADU = — ammonium di-uranate 
U — uranium 
UF, — uranium tetrafluoride 
UF. — uranium hexafluoride 
0, — uranium dioxide 
UO, — uranium trioxide 
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WASTE MANAGEMENT 


LICENCES 


Facility and Location 
(Licensee) 


Treatment/ 
Type of Waste 


ANNEX X 


MARCH 31, 1993 


Current Licence 


Number 


Expiry Date 


Radioactive Waste Operations Site 1 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Radioactive Waste Operations Site 2 
Bruce Nuclear Power Development 
Tiverton, Ontario 

(Ontario Hydro) 


Douglas Point Radioactive Waste 
Storage Facility 

Douglas Point, Ontario 

(Atomic Energy of Canada Limited) 


Gentilly Radioactive Waste 
Management Facility 

Gentilly, Quebec 

(Hydro-Québec) 


Gentilly 1 Radioactive Waste 
Storage Facility 

Gentilly, Quebec 

(Atomic Energy of Canada Limited) 


Point Lepreau Solid Radioactive 
Waste Management Facility 

Point Lepreau, New Brunswick 

(New Brunswick Power Corporation) 


Edmonton, Alberta 
(University of Alberta) 


storage of old solid wastes 
from Ontario Hydro 
nuclear generating 
stations (no new waste) 


incineration, compaction and storage 
of wastes from Ontario Hydro 
nuclear generating stations 


storage of old solid wastes 
from Douglas Point Generating 
Station (no new waste) 


storage of old solid wastes from 
Gentilly 2 Nuclear 
Power Station 


storage of old solid wastes from 
Gentilly 1 Nuclear Power 
Station (no new waste) 


storage of solid wastes 
from Point Lepreau 
Generating Station 


incineration of low-level 
combustible liquid wastes 

and storage of aqueous and solid 
wastes from the University 

and Edmonton area 


WFOL-320-9 


WFOL-314-7 


WFOL-332-3 


WFOL-319-7 


WFOL-331-3 


WFOL-3 18-7 


WFOL-301-8 


indefinite 


1994.05.31 


1994.03.31 


1994.06.30 


1993.06.30 


1995 OR 


1994.11.30 


| 
| 


| 


| 
| 


WASTE MANAGEMENT 


LICENCES 


Facility and Location 


Treatment/ 


ANNEX X 
CONTINUED 


Current Licence 

(Licensee) Type of Waste Number Expiry Date 
Port Granby, Ontario storage of wastes from Cameco WFOL-338-3 indefinite 
Newcastle, Ontario refinery and chemical treatment of - 
(Cameco Corporation) drainage and run off water 
Suffield, Alberta storage of old solid wastes from the WFOL-307-6 indefinite 
(Department of National Defence) Department of National Defence 
Toronto, Ontario storage and handling of wastes from : WFOL-310-9 1994.01.31 
(University of Toronto) the University and Toronto area 
Welcome, Ontario storage of old wastes from WFOL-339-2 indefinite 
(Cameco Corporation) previous Cameco Port Hope 

operations and chemical treatment of 

drainage and run off water 
Bruce Nuclear Power Development, handling of wastes from WFOL-323-5 1997031 
Central Maintenance Facility decontamination of equipment and 
Tiverton, Ontario tools, and general maintenance 
(Ontario Hydro) activities at BNPD 
Mississauga, Ontario storage and handling of wastes from WFOL-335-2 1993.09.30 
(Monserco Limited) the Toronto area 
Saskatoon, Saskatchewan storage and handling of wastes from WFOL-336-2 1994.01.31 
(University of Saskatchewan) the University and Saskatoon area 
Tunney’s Pasture storage of solid wastes from the WFOL-334-2 1994.01.31 
Ottawa, Ontario decommissioning program; 
(Atomic Energy of Canada Limited) ongoing decommissioning 
NPD Waste Management Facility storage of solid wastes from the WFOL-342-1 1993.04.30 
Rolphton, Ontario partial decommissioning program 
(Atomic Energy of Canada Limited) 
Port Hope, Ontario storage of wastes from the remedial WFOL-344-1 indefinite 


(Atomic Energy of Canada Limited) 


program 


WFOL — Waste Management Facility Operating Licence 
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NUCLEAR LIABILITY 


BASIC INSURANCE COVERAGE 


Facility 
(Licensee) 


ANNEX XI 
MARCH 31, 1993 


Basic Insurance 


Bruce Generating Station A (Ontario Hydro) 

Bruce Generating Station B (Ontario Hydro) 

Darlington Generating Station (Ontario Hydro) 

Gentilly 2 Nuclear Power Station (Hydro-Québec) 

Pickering Generating Station A and B (Ontario Hydro) 

Point Lepreau Generating Station (New Bete Power Corporation) 
Port Hope Refinery (Cameco Corporation) 

Port Hope Fuel Fabrication Plant (Zircatec Precision Industries Incorporated) 
Research Reactor (McMaster University) 

SLOWPOKE Reactor (University of Alberta) 

SLOWPOKE Reactor (Dalhousie University) 

SLOWPOKE Reactor (Ecole polytechnique) 

SLOWPOKE Reactor (Saskatchewan Research Council) 


SLOWPOKE Reactor (University of Toronto) 


$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$75,000,000 
$4,000,000 
$2,000,000 
$1,500,000 
$500,000 
$500,000 
$500,000 
$500,000 


$500,000 


MANAGEMENT REPORT ANNEX XI 


The management of the Atomic Energy Control Board is responsible for the preparation of all information included in its 
annual report. The financial statement has been prepared in accordance with the reporting requirements and standards 
established by the Receiver General of Canada for departmental corporations. The financial statement includes estimates that 
reflect management’s best judgements. Financial information included elsewhere in the annual report is consistent with the 
financial statement. 


Management is also responsible for developing and maintaining a system of internal control designed to provide 
reasonable assurance that all transactions are accurately recorded and that they comply with the relevant authorities, that the 
financial statement reports AECB’s results of operations and that the assets are safeguarded. 


The Auditor General of Canada conducts an independent audit and expresses an opinion on the financial statement. 


| fosse aa 
J.G. McManus J.P. Marchildon 
Secretary General Director General of Administration 


Ottawa, Canada 
May 31, 1993 
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AUDITOR’S REPORT CON TNED 


To the Atomic Energy Control Board 
and the 
Minister of Energy, Mines and Resources 


I have audited the statement of operations of the Atomic Energy Control Board for the year ended March 31, 1993. This 
financial statement is the responsibility of the Board’s management. My responsibility is to express an opinion on this 
financial statement based on my audit. 


I conducted my audit in accordance with generally accepted auditing standards. Those standards require that I plan and 
perform an audit to obtain reasonable assurance whether the financial statement is free of material misstatement. An audit 
includes examining, on a test basis, evidence supporting the amounts and disclosures in the financial statement. An audit also 
includes assessing the accounting principles used and significant estimates made by management, as well as evaluating the 
overall financial statement presentation. 


In my opinion, this financial statement presents fairly, in all material respects, the results of operations of the Board for 
the year ended March 31, 1993, in accordance with the accounting policies set out in Note 2 to the financial statement. 


an 


D. Larry Meyers, FCA 
Deputy Auditor General 
for the Auditor General of Canada 


Ottawa, Canada 
May 31, 1993 


STATEMENT OF OPERATIONS FOR 
THE YEAR ENDED MARCH 31, 1993 


Expenditure (Schedule) 
Operations 

Salaries and employee benefits 
Employee termination benefits 
Professional and special services 
Accommodation 

Travel and relocation 

Furniture and equipment 
Utilities, materials and supplies 
Communication 

Information 

Repairs 

Equipment rentals 
Miscellaneous 


Administration 

Salaries and employee benefits 
Employee termination benefits 
Board Members’ expenses 
Professional and special services 
Travel 


Grants and contributions 
Safeguards Support Program 
Other 


Non-tax revenue (Schedule) 
Licence fees 
Foreign training 


Refunds of previous years’ expenditure 


Fines and penalties 
Miscellaneous 


Net cost of operations (Note 4) 


The accompanying notes and schedule are 


an integral part of this statement. 


Approved by: 


ie 


1993 


$21,069,953 
47,121 
7,460,288 
2031708 
2,486,555 
1,642,988 
666,627 
594,187 
435,189 
204,569 
81,843 

T8 


37,221,196 


3,419,684 
3,469 
225,566 
140,744 
36,425 


3,825,888 


546,340 
249,800 


796,140 


41,843,224 


23,380,668 
271,058 
118,690 

11,763 
181 


_ 23,782,360 


$18,060,864 


J.G. McManus 
Secretary General 
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1992 


$20,467,532 
275,754 
6,468,150 
2008 12 
2,344,078 
2 112101 
624,141 
563,147 
379,788 
274,502 
81,830 
1,032 


__36,104,928 


3,432,645 
259,654 
112,511 

Et 


__ 3,824,047 


569,208 
se 


795,108 
__40,724,083 


23,745,084 
372,500 
149,983 

7,175 

Re 600 

24,275,351 
$16,448,732 


J.P. Marchildon 
Director General of Administration 
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NOTES TO Tae ASHES 
STATEMENT OF OPERATIONS 


1. Authority, Objective and Operations 


The Atomic Energy Control Board (AECB) was established in 1946, by the Atomic Energy Control Act. It is a 
departmental corporation named in Schedule I to the Financial Administration Act and currently reports to Parliament 
through the Minister of Energy, Mines and Resources. 


The objective of the AECB is to ensure that nuclear energy in Canada is only used with due regard to health, safety, 
security and the environment, and to support Canada’s participation in international measures to prevent the prolifiration of 
nuclear weapons. The AECB achieves this objective by controlling the development, application and use of nuclear energy in 
Canada, and by participating on behalf of Canada in international measures of control. 


The AECB administers the Nuclear Liability Act, including designating nuclear installations and prescribing basic 
insurance to be carried by the operators of such nuclear installations, and the administration of supplementary insurance 
coverage premiums for these installations. The sum of the basic insurance and supplementary insurance totals $75 million for 
each designated installation (see Note 9). The number of installations requiring insurance coverage is 14. 


The AECB’s expenditure is funded by a budgetary lapsing authority. Revenue, including licence fees, is deposited to the 
Consolidated Revenue Fund and is not available for use by the AECB. Employee benefits are authorized by a statutory 
authority. 


On April 1, 1990, the AECB Cost Recovery Fees Regulations came into effect. The general intent of these regulations is 
the recovery of all operating and administration costs of the AECB’s regulatory activities relating to the commercial use of 
nuclear energy from the users of such nuclear energy. Educational institutions, publicly funded non-profit health care 
institutions and federal government departments are exempt from these regulations. The AECB costs associated with exempt 
organizations and costs related to its international safeguards and import/export activities are to remain as a cost to the 
government. 


Fees for each licence type have been established based on the AECB’s cost of carrying out its regulatory activities. These 
include the technical assessment of licence applications, compliance inspections to ensure that licensees are operating in 
accordance with the conditions of their licence, and the development of licence standards. The fees for 1992/93 were based 
on 1988/89 costs. On April 1, 1993 new fees were implemented. These fees are based on 1990/91 costs. 


2. Significant Accounting Policies 


The statement of operations has been prepared in accordance with the reporting requirements and standards established 
by the Receiver General of Canada for departmental corporations. The most significant accounting policies are as follows: 


a) Expenditure recognition 


All expenditure is recorded on the accrual basis, with the exception of employee termination benefits and vacation 
pay which are recorded on the cash basis. 


b 


— 


Revenue recognition 


Licence fees are recorded as revenue over the life of the licence (normally one or two years), except for licence fees 
regarding an application for a construction approval of a nuclear reactor in which case it is recognized over the period 
of the work performed by the AECB. 


Refunds of previous years’ expenditure are recorded as revenue when received and are not deducted from expenditure. 


Other revenue is recorded on the cash basis. 


WOES TO THE 
STATEMENT OF OPERATIONS 


c) Capital purchases 


Acquisitions of capital assets are charged to operating expenditure in the year of purchase. 


d) Services provided without charge 


ANNEX XII 
CONTINUED 


Estimates of amounts for services provided without charge by Government departments are included in expenditure. 


e) Contributions to superannuation plan 


AECB employees participate in the superannuation plan administered by the government of Canada and contribute 
equally with the AECB to the cost of the plan. Contributions by the AECB are charged to expenditure when 


disbursed. 


3. Licence Fees — Deferred Revenue 


As of March 31, 1993, the unearned portion of licence fees was $10,090,531 (1992 — $10,021,946). 


4. Parliamentary Appropriations 
Energy, Mines and Resources 


Vote 30 (1992 - Vote 25) 
Lapsed 


Statutory contributions to employee benefit plans 
Total appropriations used 
Add: Services provided without charge by other 


Government departments: 


Accommodation 
Employee benefits 
Other 


Less: Non-tax revenue 


Net cost of operations 


1993 


$40,129,000 
4,307,825 


SSZE TTS 
2,415,000 


38,236,175 


2,531,798 
719,688 
355,563 


3,607,049 


41,843,224 
23,782,360 


$18,060,864 


1992 


$35,161,000 
1,511,647 


33,649,353 
3,532,000 


37,181,353 


2,509,873 
691,920 
340,937 


3,542,730 


40,724,083 
24,275,351 


$16,448,732 
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NONES TO Wie 
STATEMENT OF OPERATIONS 


5. Liabilities 


At year end the amounts of liabilities are as follows: 


a) Accounts payable 
Payables at year end 
Payments on due date 
Contractors holdbacks 


Salaries payable 


b) Other liabilities 
Vacation pay 
Employee termination benefits 


The costs represented by the accounts and salaries payable are reflected in the statement of operations. 


1993 


$2,003,680 
2,210;253 
265,643 


4,479,576 
IS 


$4,493,348 


$1,857,154 
997108 


ANNEX XII 
CONTINUED 


1992 


$1,408,505 
2,100,367 
573,482 


4,082,354 
50,226 


$3,854,257 


$4,132,580 


$1,679,445 
651,950 


321300 


The costs associated with other liabilities are not included in the statement of operations. These costs are recognized only 


when paid (see Note 2a). 


The vacation pay represents the amount of vacation pay credits outstanding at the end of the year. 


The employee termination benefits are calculated for employees having 10 or more years of continuous employment on 
the basis of one half week pay for every year of continuous service to a maximum of 13 weeks pay. 


6. Licences Provided Free of Charge 


The value of licences provided free of charge to educational institutions and publicly funded non-profit health care 
institutions for the year ended March 31, 1993, amounted to $1,726,980 (1992 — $1,773,412). The value of licences 
provided free of charge to federal government departments for the year ended March 31, 1993, amounted to $393,197 


(1992 — $376,168). 
7. Contingent Liabilities 


At March 31, 1993, the AECB was defendant in lawsuits amounting to $900,000 (1992 — $900,000). Of this amount, 
$600,000 represents lawsuits seeking damages for breach of statutory duties related to radioactively contaminated soil. The 
remaining $300,000 represents a lawsuit seeking damages for wrongful dismissal. Legal council is of the opinion that there is 
little likelihood of the claimants’ success. Therefore, no provision has been made in the accounts for these contingent 
liabilities. Any settlement resulting from the resolution of these actions will be paid from the Consolidated Revenue Fund. 


8. Related Party Transactions 


AECB administers a special program for research and development in support of the safeguards program of the 
International Atomic Energy Agency. Atomic Energy of Canada Limited (AECL) is the major contractor for this work by 
virtue of a contact expiring on March 31, 1994 which calls for annual payments of up to $2.3 million a year. For 1993, AECL 


charged $2,115,000 (1992 — $2,300,000) to this program. 


BOTES TORAE mes 
STATEMENT OF OPERATIONS 


9. Nuclear Liability Reinsurance Account 


Under section 17 of the Nuclear Liability Act, all premiums paid by the operators of nuclear installations for 
supplementary insurance coverage are credited to a Nuclear Liability Reinsurance Account. The Account forms part of the 
Consolidated Revenue Fund. Any claims against the supplementary insurance coverage are payable out of the Consolidated 
Revenue Fund and charged to the Account. There have been no claims against or payments out of the Account since its 
creation. The balance of the Account as at March 31, 1993, is $538,521 (1992 — $537,021). 


The supplementary insurance coverage provided by the Government of Canada under the Nuclear Liability Act, as of 
March 31, 1993, is $590,000,000 (1992 — $664,500,000). Insurance coverage, by the Government of Canada, also includes a 
class of risks excluded as a liability of the principal insurers. 


10. Comparative figures 


Certain 1992 comparative figures in the statement of operations and supporting schedule have been reclassified to 
conform with the presentation adopted in the current year. 
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tll 


OP 


RECETTES ET COÛT D'EXPLOITATION 
PAR ACTIVITÉ POUR L'EXERCICE TERMINÉ 


LE 31 MARS 1993 


Activités de réglementation 


Réacteurs nucléaires et usines d’eau lourde 
Réacteurs de recherche 

Etablissements de recherche et d’essai nucléaire 
Mines d’uranium 

Usines de combustible nucléaire 
Substances réglementées 

Accélérateurs 

Radio-isotopes 

Transports 

Gestion des déchets et déclassement 
Dosimétrie 

Importations/exportations 


Autres activités 


ANNEXE XII 
FIN 
1993 1992 
Permis Valeur totale des 
exempts de permis et des Coût Coût 
Recettes droits autres recettes d’exploitation d’exploitation 

15 337 462$ — 15 337 462$ 23 597 494 $ 22 741 308$ 
40 928 181 044$ 2249072 257 881 152037 
926 608 — 926 608 1 760 427 1976972 
2 210 047 — 2 210 047 3193252 4 034 378 
J15 101 aoe 1475101 1 103 104 975 367 
50 335 19 224 69 559 118 913 140 076 
115 256 192258 307 494 309 604 294 847 
2 809 818 1 634 325 4 444 143 6 443 270 6 158 986 
99 574 9 000 108 574 187 426 124 529 
1 015 539 84 346 1 099 885 12307 593 1 225 949 
— — — 162 424 1299 
— — — 184 850 257,983 
23 380 668 2120277 25 500 845 39 166 339 38 104 667 
401 692 — 401 692 2 676 885 2 619 416 

23 782 360$ 2 120 177$ 25 902 537$ 41 843 224$ 40 724 083 $ 
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